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OF THE

NORFOLK & NORWICH

NATURALISTS SOCIETY.



The Norfolk and Norwich Naturalists’ Society has for
its objects:—

The practical study of Natural Science.

The protection, by its influence with land-owners and others, of indigenous
species requiring protection, and the circulation of information which may
dispel prejudices leading to their destruction.

The discouragement of the practice of destroying the rarer species of
birds that occasionally visit the County, and of exterminating rare plants
in their native localities.

The record of facts and traditions connected with the habits, distribution, and
former abundance or otherwise of animals and plants which have become
extinot in the County ; and the use of all legitimate means to prevent the
extermination of existing species, more especially those known to be
diminishing in numbers.

The publioation of Papers on Natural History, contributed to the Society,
especially such as relate to the County of Norfolk.

The facilitating a friendly intercourse between local Naturalists, by means of
Moeetings for the reading and discussion of papers and for the exhibition
of specimens, supplemented by Field-meetings and Excursions, with a
view to oxtend the study of Natural Science on a sound and systematic
basis,
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ADDRESS

Real by the President, the Rxv. Joszra Cmcurrs, t. tie
Members of the Norfodk awl Norwichk Natwralinte Ruoirty
at their first Annual Mercting, held at the Neriidk and Xreik
Museum, March 29th, 1870.

WHEN I had the very pleasant honour of opening the promstags
of this Society I said 1 would accept the pusition of your Presidens.
then, rather than later, because I might be fit ¥ ruck the exndic
though I certainly could not venture t» be the zuide of the Fuciesy
when of full age. That first year's duty cloees 1 day, s I thoxk
we may congratulate ourselves that it bas bern fairly swrraadcc i
iteelf, and promises well for the future. Our Dwstings kave lasx
well attended, our papers good in point of sumber and variesy, whdle,
as {o interest, our first “ transactions ” speak O themsdven. vy
excursions have been plezsant and profitable, and wkile we lave &,
acknowledge the hoepitality we have received fom the varms
gentlemen and clergy who have belped to make our trige vanful savd
agreeable, we have resson to believe that owr vikis kave kit
impressions behind, not only as of 3 paming plamns amaistanor,
but of a more lasting kind. We have not only met with valuald:
specimens of natural history, but bave disorrepsd or made sew
friends, because we have stirred up 3 commwm istepat in the
beautiful works which are our study.

We are working now with two eompenion Sovietins, the Gurig
cal and the Meteorological The firmer has its own tisen 10
work, but has joined us in some excursions, snd 1 trowt will Awn
do s0 in future : the latter is as yet very quiet Int vory buvy. It
has made no public sign save the snvmomuter over smr hwavie, it it
is doing ite appointed work of gathering and rgmerisy fawsa

»
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'i)aﬁently and continually, and I would venture to suggest that its
members might from time to time present to us some of the more
important and interesting results as they are gathered from their
valuable set of instruments.

In reviewing the papers which have been read to us during the
past year, I have at the outset to express my regret that the funds
at our disposal compel us, very reluctantly, to omit from the trans-
actions several papers of more than ordinary interest, but whilst
expressing our regret to those whose contributions we have been
compelled to exclude, it must be considered a matter for congratu-
lation that the material exceeds our means, rather than it should fall
short of it ; we hope another year to present our Members with a
fuller set of transactions, doing more justice to those who are good
enough to favour us with papers.

Commencing with Zoology, we have to thank Mr. John Henry
Gurney for his valuable contribution in the form of ¢ Notes on the
Norfolk and Suffolk Mammalia.” Mr. T. E. Gunn also read a paper
on the same subject, which will be found printed in the ¢ Zoologist.”
—S.8. pp,. 1925—7.

On Ornithology we have had two papers from Mr. Southwell, one
on the “Flight of Birds,” which I think we may point to with
becoming pride, I venture to say it would do credit to far older and
better known Societies than our own ; the other on the ¢ Ornitho-
logical Archeeology of Norfolk,” which I am sorry we are unable to
print, as it contains information derived from many sources, (some
of which are difficult of access,) as to the state of the country in
former times, and the birds which are recorded as inhabiting it.
Commencing- with a description of the physical features of the
county, as described by Fuller, Camden, &c., with the birds found
in their days, it glances at the state of the Ornithological popu-
lation at three different periods; first about the year 1619, from
records in the “ L'Estrange Household Book,” then 150 years later
in Sir Thomas Browne's time, and finally 150 years later still, at
the time the Rev. Richard Lubbock wrote his observations on
the “Fauna of Norfolk.” Referring to the disappearance of
birds, once common in this county during the breeding season,
Mr. Southwell states that, during the 150 years preceding the
commencement of the present century, only two species had ceased
to breed here, whilst in the next 50 years no less than six species
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entirely deserted us, five others virtually ceased to breed here, and
several others are rapidly disappearing. Mr. Stevenson also, giving
us from time to time the overflowings of that book, which is his
only excuse for not having been your president for the past, or
allowing himself to be nominated for the coming year, has brought
before us facts of our local Ornithology touching ¢ Migration of
Birds,” “Occurrence of Rare Visitors”—Richards Pipits, Shore Larks,
Little Gulls, &c.—The ‘ Mortality last spring amongst the Swallow
Tribe,” and other topics for which I must refer you to our Trans-
actions ; also an interesting paper on the ¢ Black Headed Gull,”
read at the Scoulton excursion, which we are unfortunately unable
to print ; while his paper on the “ Meres on Wretham Heath ” will
be acknowledged to be one of the strong points of our first Trans-
actions ;—the whole of his contributions, I hesitate not to say,
forming an addition to the records of English Natural History from
our Society, which will be as welcome to naturalists far away from
our corner of the land, as it is sound in character; and we hope they
will be continued for many years to come. Mr. T. E. Gunn has
also kindly added to the interest of many of our meetings by
exhibiting rare birds which have come into his hands. To
Mr. Crowfoot, of Beccles, we are indebted for some interesting notes
on certain rare European birds and their eggs.

On Entomology we began almost with Mr. Crowfoot's paper on
the study of that science. Our country friends and Members are
most valuable to us ; none more so than Mr. Crowfoot. 'We enjoy
their company when they visit us or we visit them, but in his case
we must regret that the Great Eastern Railway makes the 16 miles
distance between Beccles and Norwich into at least sixty, besides the
constant danger, even to hardy out-door naturalists as ourselves, of
catching rheumatism and catarrh, and losing our temper by the
weary delays at Haddiscoe and St. Olaves. If this obstacle could
but be removed we should welcome Mr. Crowfoot oftener, and
perhaps might gain from him, for ourselves and our city, far fuller
scientific information than our papers can contain !

Mr. Barrett with his observations on a new farmer's pest in
barley, has borne out the hopes expressed, in my opening address,
of the practical value of which our Society may be; by his re-
discovery of Hydrilla palustris, he has restored this species to the
British list, and his captures of Nothris verbascella will show our

B2
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Society is doing its work, both by verifying former observers and in
preserving our knowledge of objects specially interesting from their
extremely local habitat. We shall not soon forget Mr. Barrett's
exhibition of Crambus Pedriolellus and explanation of its delicate
silken cocoon, (his note on which we are compelled to omit) to me
at least it will add a new and unexpected pleasure to a visit to the
denes of Yarmouth, where alone in this country, this extremely
local species is found, and which locality otherwise, even the genius
of Dickens could only compare to pieces of ‘ toast in water.”

Passing to Botany, I beg to call attention to Mr. Geldart’s paper,
as one calculated to be of permanent value to Norfolk botanists in
all time to come, as by defining the botanical districts of the county
he has enabled practical students of the science so to register their
separate facts as to render them truly effective contributions to our
knowledge. Every suggestion by which an observation can be
made accurate in date and place, and with relation to other facts, is
in reality to give that observation a true scientific value, without
which it is only a curiosity to be forgotten or to become lumber.

A paper by Mr. Corder on the Genus Lastrea, in which he records
his reasons for maintaining Lastrea cristata, L. uliginosa, and L. spinu-
losa, to be true species, shows his minuteness of observation, and
gives some of us, who are not minute botanists, an insight into the
difficulties on the subject of species and varieties upon which deep
scientific questions now turn, and which present themselves more
and more as each department of natural science is investigated.

Dr. Beverley’s paper, read to the Members at Brook, illustrating
the botany and other natural features of that charming district, and
forming so appropriate an address at the close of a delightful day,
calls forth, once more, our regrets that the smallness of the sum at
our disposal renders it necessary to omit a paper which would, we
feel assured, have afforded those who were not present on that
occasion much pleasure in perusing.

In drawing this rapid summary of our proceedings towards a con-
clusion, let me hope that our heading of * Miscellaneous Notices and
Observations ” will in future years receive large additions, and be
carefully watched by the Members of the Society. It will be, I
expect, a sort of naturalist’s carpet bag, never full, but always able
to hold one last thing more. Out of such miscellaneous but accu-
rate jottings and notes, other and distant naturalists will gather
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information of value for comparison with their own observations, or
for exchange of intercourse with us, while by their careful accumu-
lation and registry future naturalists will draw their facts for wider
generalization, or mark the gradual changes of flora and fauna of
our country. Our bag for this year contains some notable contri-
butions, beyond those I have mentioned, by Mr. Bayfield with his
“ Mole Cricket, in S8eptember,” Mr. Field with the * Devon Pine
Fruiting this last year,” besides Mr. Crowfoot's * Nests and Eggs,”
and our usual monthly contributions at the meetings of the Society.

I venture to press on our country Members the interest they have
in their power to add to our Society, by making, preserving, and
communicating observations on points of natural history in their
localities. Mr. Crowfoot and Mr. Lawrence have shown, in different
ways, what can be done ; and the ever memorable White's History
of Selborne reveals the easy and attractive method of doing real
service to science without the pretension or the anxiety of making
elaborate contributions.

Our excursions to Horstead, Scoulton, Brooke, and Stoke Holy
Cross were decided successes, while, if we were a little late for
Ranworth, the day was a very pleasant one for all of us who were
there, and let me add that even archmology in Mr. Bayfield's,
Mr. Bayley’s, and Mr. Lawrence’s hands, though out of our direct
line and scope, has given a not unwelcome zest to our trips, if only
in reminding the student of bird, beast, insect, and creeping thing,
that the highest study for man is man, whether in his physical or
mental history.

Lord Kimberley, on becoming a Member of our Society, expressed
a hope that we might be of practical use in protecting and preserving
from destruction the various interesting objects of our studies, to
which end we would remind his Lordship and other proprietors of
large estates, that much may be done individually, by peremptory
orders to their game-keepers to spare the occasional visitants to their
woods and waters. I would especially call their attention to the
valuable information as to the food of birds, contained in the report,
delivered at Exeter this year, of the commitfee appointed by the
British Association, at their meeting in this city, to consider the
practicability of establishing a *close time” for the protection of
indigenous animals.

We cannot but rejoice at the passing of the “ Sea Birds Preserva- %

.
. s
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tion Bill,” the good effects of which, we may hope, a few years will
show. If its provisions are proved to be imperfect, our Society,
with all kindred associations, will be called on to press for their
amendment ; I only wish its provisions could be extended to small
birds during their breeding season. In this point of view I am
glad to notice the efforts of the Yare Preservation and Anglers’
Society, and though personally I have as little admiration for what
are called angling matches, as for battues in game preserves, and beg
to deny either the name of true sport, I hope the prophecy of our
Anglers’ Society, that better drainage and a clean river will ere
long bring fish up to Trowse eye and above it, may prove true.

Gentlemen, I have rocked the cradle, I trust you can run alone
now, and that the coming year will be richer both in papers and
field work than the past one has been. It cannot be much more
harmonious or pleasant than the one over which I have had the
honour to preside,
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ADDRESS

Delivered by the President, the REv. Josgpe CROMPTON, fo the
Members of the Norfolk and Norwich Naturalists' Svciety,
at their First Meeting, on April 27th, 1869.

THB PRESIDENT said it becomes my duty to open the proceedings
of the Society with a few words. In doing so I hope to throw
out some thoughts that may indicate what seems to me to be the
scope of our Society, and to give some hints also in regard to our
actual work and proceedings during this year. I am of course
flattered by being appointed your first president, but I feel that if
I am ever to be president of such a Society as this, it must be
now, for it is easier to rock the cradle than to drill an adult,
and I consider myself as rocking the cradle of this Society. There
was a time when I thought I did know something about Natural
History. In those days when one was a student under Lindley
and others, one did think that one was in the way of getting a
little knowledge, but like the lady in one of Goethe’s works, who
knew enough to listen with intelligence when wise men spoke, I
can just do that, for all things in science are going on so fast, that
a man occupied in other professions and other work requiring time
and attention, cannot keep up with it. The worst that can be said
of your Society is, that you have a parson at the head of it. A great
German writer said that all members of the clerical profession
should strive to get some department of God’s works outside their
regular routine and professional duties, and by studying it, widen
their minds and keep their hearts open. That has been my feel-
ing all through life. Although I was led in early life to take an
interest in various departments of knowledge, I know that of
many of my cloth it may be said that we are “ Jacks of all trades,
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and masters of none,” but still I believe that it is better to have a
smattering of a good many things, than total ignorance of all.
During nearly thirty years that I have lived in Norwich, it has
been satisfactory to see that there is a decided step being made in
the love of all departments of knowledge and science. I can
remember when there were one or two little clubs just dying out—
little private societies, at which papers were read, and which did a
deal of good. I remember myself being a member of such a
society. It had three members when I joined it, and we soon
finished with being a nice little gossipping club. Mr. Fitch was
one of the members, and at his house the last meeting was held.
Some of us tried to stir up the Norwich people, and one after
another of these societies arose and died away, each rotting and
adding something to the soil. It may be the fate of this society
to die also, and if so, we shall leave a nice little debris for other
people’s benefit afterwards. Here we are, then, trying to form
what seems to be a wider and larger, and, I fancy, more promising
society than any that has arisen in Norwich. Let us look at the
scope of this society, and what it is to do if it comes to maturity,
and does its work in life. You bave first to take a wide sweep
over all nature’s works, except the field of geology. We have a
society of geologists, and let us leave them to their special depart-
ment, only we ought to work in alliance and in union with them,
for all parts of knowledge, all parts of nature, are allied to each
other. There is no such thing as a scientific man worthy of the
name who confines his attention to one subject, however important,
without looking at the relation which science shows it has to the
things around it. I remember a severe lesson being given to some
of the scientific men of the last gemeration. At the Bristol
meeting of the British Association, Mr. Cross, of Taunton, brought
forth his extraordinary experiments in electricity, and next day
Professor Sedgwick, Buckland, and one or two more were not to
be found. Enquiry was made, and it was found they were in bed ;
they had been so excited the previous day that they could not get
up—they were scientifically intoxicated, and had to sleep it off
next morning. The chemists came to their rescue, and said they
ought to have known better, they ought to have known that cer-
tain French chemists had anticipated Mr. Cross in some points;
-and the consequence was that the geologists had to eat humble pie
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next day,and confess their ignorance of chemistry. They had studied
their own particular topic, but had not studied its relation to
chemistry. I hope we have all got beyond that, and although we
do not touch geological points particularly, still geology will be of
assistance to us, and we to it. Our variety of pursuits will be our
bond of union; we have no narrowness, no separation in this
room. Some of us may know a great deal upon one topic, some
nothing, and some a little ; and we shall want patience and perse-
verance—patience to learn to understand how our friends’ favourite
topics bear upon our own special pursuits. As to that particular
sin which still exists among scientific men as elsewhere—jealousy
between one branch and another, we must consider that banished
and never to enter here.

As your president, there is one particular danger that I must
warn you against, namely the tendency to indifference. Concholo-
gists may not care to consider other branches, and entomologists or
microscopists may not care much for alliance with their neigh-
bours, whoee special pursuit is conchology or ornithology. One
may be very learned in one branch, and show indifference towards
the branches in which his neighbours are interested, but it is our
duty to get rid of all that, and to find that our several topics have
connection one with the other. I hope to see Mr. Gunn here as
head of the Geological Society, and that we shall have assistance
from the geologists, for just as physical geography is only a phase
of geology presenting the superficies and geological aspect of the
earth, so there is no department of science which has not a relation
to others as geology has to nearlyall. I do not think our botanists
will go far without claiming assistance from geologists to explain
the existence and decay of plants that flourished in the past. So
in regard to the other branches of our society. We shall start
from our own district, as the geologists have done, and we shall
have to ask, and I hope we shall get, papers and discussions on the
botany of our district ; and we must make a register of the plants
~ growing in this district, their localities, and their conditions. I
cannot conceive how you can have a proper understanding of the
flora of this district without knowing something of the soil, and
there we shall have to ask for the assistance of the geologists. At
our very starting we ought to have it impressed upon all our mem-
bers that we are not to be destructive in our hunting. We ought
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to have an understanding that we are to be scientific, but not des-
tructive. For if the society is to go in a body to hunt for rare
plants, existing only in special localities, and each one claim to take
a specimen, it will become a pest to all true lovers of science, and
a dread to all sensible occupiers of land.

There is another thing strikes me, from the experience I have
had of other Societies, namely, that we should assert the rights of
the poor, and our own rights therewith, in keeping open footpaths.
I have seen a great tendency to make bridle-paths into footpaths,
and footpaths into no paths at all.

No one likes to go to battle with the authorities and the powers
that be, but a Society ¢an send a lawyer’s letter, and I know of a
Society which was the means of keeping open many footpaths, and
was of great public service in this way. We ought to take care
that we do not let public rights be trespassed upon, and our walks
shut up from us by the selfishness of the powers that may happen
for the time being to be owners of the land.

I remember, in the first volume of John Stuart Mill's book on
political economy, that cold, logical book, the necessity of commons
and waste places is insisted upon. One would have thought this
would have been one of the last things to be found in such a book,
but it so happens that John Mill is a botanist, and, therefore, you
can comprehend why he wishes to keep the commons and waste
places intact. He finds a reason for it in political economy, but I
suspect the botany was father to the wish. He loves his political
economy, but he loves his botany quite as much.

Every region has peculiarities in its flora, which, I suspect, might
teach us something of the ancient geology and geography of the
country ;.and although we cannot, like the Rugby, Dudley, and
Shrewsbury Societies, go to the top of the Wrekin to see the
plants there which seem to be looking wistfully to their relatives
far away on the hills of Wales, or the more distant Scotch hills,
yet there may be mosses and plants about our marshes and ditches
which might teach us something of the history of far-gone-by
times, and lead us to distant countries as well as distant ages.
Then our conchologists have to work out their vein of investigation,
and in holiday times, could we not get into connection with the
dredgers on our shores, or even establish a little dredging ourselves ?
Many an important topic, both of marine botany and marine
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conchology, might thus be investigated, and we might occasionally
dredge up some old bone or tooth that even Mr. Gunn would not
despise. I merely suggest these things as objects we might have
in view. Our northern seas have not yet been properly dredged
and it strikes me, there is much yet lying in them for us, if by any
contrivance we could get them dredged.

‘We are likely to have one or two more entomologists, and we
have the late Mr. Brightwell’s collection open to us: and, perhaps,
some of our friends may be able to get tropical insects or descrip-
tions of them for us. Qur Society may not only be interesting but
useful, if we bring entomological knowledge to bear on agriculture,
a8 botany has been brought to bear on it. There are many insects
that are nuisances to the farmers, and, perhaps, we might be able
to do something that might be practically useful. We shall also
have one or two ornithologists ; and we ought to know a great
‘deal more minutely about the migration of birds. Mr. Stevenson
has done a great deal, but we shall want it broken down into small
bits for us to digest at our leisure. There again our conservative
principle must come in, and we must set our faces against the
perpetual gunning and destruction of birds throughout the land.
It is possible that we may have to bring some facts and some
papers upon the subject of excessive preservation of game and its
results—of course, only as naturalists—and upon the diseases
thereby produced, and even its effects on the farming interest. If
we have a member or two who are large land-owners and game
preservers, I shall be happy to help them in getting up a discus-
sion, not upon the holy crocodile or ibis of Egypt, but upon the
holy pheasant and sacred partridge of present times.

In all these ways there seems to be plenty of work laid out for us.
There is a great interest rising up in all departments of natural
history, and all departments of science.

In regard to the question of origin of species, upon which Mr.
‘Wallace has given us certain information, thero is the light thrown
upon it by fancy domesticated animals. We have the canary,
pigeons, sheep, and cattle, and it strikes me we might get papers
and even facts that might be of great interest ; and 1 don’t see why
we should not take our share in the great battle of species. Wo
might get some honourable wounds, or might come out with honour-
able spurs, but that battle is going on and must be fought out ; and

c
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therefore, if we can have some discussion on the subject our Society
will be all the more animated, and possibly we might add a little to
the progress of science in this particular.

Then as to fish, we have a capital river, besides the broads, and I
do not know any spot in the country, till you go to the lakes, where
ichthyology could be better studied.

Then as to expeditions, we propose next month to go over to see
the Scoulton gulls; or to Horstead, either with or without our
geological friends. Those expeditions, I hope, will present great
variety of interest. 'We have one feature which does not occur, I
believe, amongst the geologists—we have admitted the ladies
amongst us, not out of compliment or flattery, nor yet upon the
principle of Miss Lydia Becker, but I do hope they will attend, and
that we will get information and co-operation from them, and that
we shall have them accompanying us on our expeditions.

I have laid before you what seems to me a rough sketch of the
various lines in which our Society may direct its efforts. Professor
Huxley told us the other day that all naturalists are, by character
and by nature, huntsmen. I believe Huxley is right. All natural-
ists and lovers of nature are in some degree inspired with a love of
hunting. It is a glorious excitement and a glorious pursuit, only
let us remember that we are students, and that it takes many facts
to make a truth—many facts must be gathered together into your
crucible, and the fire of patient investigation applied to them, be-
fore you get the little shining globule of truth.

We shall require the assistance of the members of all parts of our
Society ; we shall require careful, patient help, and hard work,
which is the work most healthy, most exciting, and most uniting.
The work done by our fathers and predecessors will be useful to us,
but we shall have to verify it and take nothing upon trust, and we
must also try to get some new facts for ourselves. The works we
study are the works of Him to whom nothing is small and nothing
too large—nothing so great but that it is made up of what is small,
minute, and infinitesimal.
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ON THE DIVISION OF THE COUNTY FOR BOTANICAL
PURPOSES.
By Hereerr D. GELDaRT.
Read April 27th, 1869.

Ougr secretary has asked me to address a few words to you to-night,
and I do so very willingly, as by so doing I gain the opportunity
of bringing before you a point of order and method in studying
the matural history of our county, which I think of considerable
importance ; and, if I may be allowed to say so, I am quite certain
that on the amount of method that we infuse into our proceedings
will depend our usefulness and success as a society, or, at any rate,
the amount of influence which we shall bring to bear upon the
~ progrees of systematic science, and I need hardly say that I do not
regard desultory unsystematic scientific observations as of any uso
whatever. In fact, method is to the man of science what discipline
is to the soldier—without method a man of science is a mero
dabbler, who gets in both his own and other people’s way and
hinders what he hopes to forward—just as armed mon, who know
neither their duty nor their places, become but a mob, more
dangerous to each other than to anyone else. I take it for grantod
that the formation of full and correct lists of the specics of overy
branch of natural history indigenous to or occurring in the county
will form no inconsiderable part of the objects of our socivty, and
I am anxious that the lists so formed should be not only records of
the mere occurrence of an individual species within the limita of
the county, but also a fair index of the comparative rarity and
extent of distribution of that species throughout its arca.

In order to do this it is necessary to divide the county into
districts, and to bring the full weight of the socinty to hear upon
the subject, it will be necessary that all the membors should adopt
the same divisions, as otherwise a list made by one membor will
require translation, or, at all events transcription, before it can bo

c2
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compared with that of another member who has chosen a different
plan of dividing the county; and, if possible, it would be very
desirable for the society to adopt a definite division as the basis
of its local lists.

Now, there are two ways of making such a division of any given
space. The first and best, where it can be used, is to take
advantage of natural boundaries, such as ranges of hills or rivers,
which may make an actual difference of position, or of condition in
the portions divided. The second is to make a purely arbitrary or
artificial division, which shall merely map out the area into
convenient districts, with as much regard to difference of character
in those districts as may be attainable.

The first of these two ways is unfortunately impossible in our
own county—there are no great rivers or leading lines of hills that
can be taken advantage of for its division, and we are of necessity
obliged to fall back upon purely arbitrary divisions.

The system of division which I propose that the society should
adopt was originated by the Rev. George Munford, in his list of
plants found in Norfolk, published in White's Directory. He thus
describes it :—*To mark the distribution of species throughout
the county I have divided it into four parts, and shall briefly
mention the prevailing strata of each part as we proceed.

“ First.—The eastern division (marked E in the map)* whose
western side has for its boundary an imaginary line running north
and south from Cromer to a little east of Harleston. This division
contains the alluvium of the valleys of the Yare, the Bure, and
the Waveney ; the blue clay which occupies the higher ground of
the same valleys, next to which we meet with the larger part of
the crag formation, and then a small portion of the upper chalk at
the south-western corner of the division. .

“Second.—The central division, separated into northern central
(marked N.C. in the map); and Third, southern central (marked
8.C. in the map) by an imaginary line running east and west from
Norwich to Swaffham, both having for their western boundary
another imaginary line, passing north and south from Brancaster to
two or three miles west of Thetford. These divisions, with the
exception of the north-east corner, which is crag, lie entirely on
the upper and medial chalk formations.

* The map referred to was produced at the meeting.
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“Fourth.—The western division (marked 'W. on the map) which
comprises all that remains of the county, and contains geological
features of a much more varied kind. Thus the north-east corner
is occupied by a small portion of the medial chalk, to which
succeeds a belt of the hard chalk, running from Hunstanton to the
banks of the Little Ouse, then follows a narrower belt of the chalk
marl, succeeded by about the same width of greensand or carstone,
and the series ends with a very narrow line of Kimmeridge clay
and Oolite, which runs from Heacham until it nearly reaches the
Wissey. The extreme west of the county is occupied by the
alluvium of Marshland and of the valleys of the Ouse, the
Wissey, and the Nar.”

This is Mr. Munford’s account of his divisions, but I think the
main characteristics of them may be summed up very shortly.
The eastern division contains the whole of the broad country ; the
western the whole of the fen country, and the central divisions
consist entirely of the high land lying between those two districts.

I have myself made use of these divisions in keeping my own
list of the Flora of the county, and am quite satisfied with them.
The main objections I expect to find raised against them is that
they are too few, but I think this is the right side on which to
err; and as an example of much greater sub-division of a county,
and, if I may venture to say so, of excess of sub-division, I have
here Professor Babington’s map of Cambridgeshire, in which that
county, though only two-fifths of the size of Norfolk, is cut up
into eight divisions, each numbered and named after the principal
place within it ; in this case we must remember that the division
is immensely aided by the rivers and drains which intersect the
county, most of the boundaries of the districts being formed by
them.

There is -one other point of method to which I beg to call your
attention—it is the absolute necessity in all lists of using the
authority after the specific name. As a proof of this we need go
no further down the list of plants than the genus Viola, in which
the species “canina” used without authority means, according to
the third edition of English Botany, at least three different plants,
viz, :—

V. canina L.=Sylvatica Fries, and includes subspec. Riviniana

Reich.
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V. canina Bub.=Pumila Vill, and includes flavicornis Sm.

which is “canina” of many authors.

The omission of authorities, in fact, renders any list of species
entirely useless and leads to endless confusion.

After a discussion, the division of the county, as suggested in
Mr. Geldart’s paper, was adopted by the Society for botanical
purposes, and the thanks of the meeting voted to Mr. Geldart for
his paper.

IIL

STRAY NOTES ON NORFOLK AND SUFFOLK
MAMMALIA.

By J. H. Gurney, F.Z.S.
Read 25th May, 1869.

Hiea-FLYING BAT (Vespertilio noctula,) This bat, so far as I
have observed, always inhabits hollow trees rather than buildings.
I have found it usually in old hollow ash. When the females
have young, they form numerous colonies, in which, I believe,
there are no males ; the females, if then disturbed, will fly. out
with their young ones clinging to them ; the males live at that
season by themselves in much smaller communities. These bats,
about half an hour before commencing their evening flight, keep
up a continuous chirping, which may be heard by a person walking
under the trees which they inhabit. It would be interesting to
ascertain whether the sexes continue in separate communities
throughout the year.

PrpisTRELLE BaT (Vespertilio pipistrellus.) Gregarious by day
in roofs of buildings, under leads, &c., but never, so far as I know,
in trees. It would be curious to ascertain whether the sexes in this
bat also form separate communities.

LoNg-EARED Bat (Plecotus auritus.) I believe this bat also fre-
quents buildings, and occasionally hollow trees, but it is less gre-
garious than the Pipistrelle.
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Barmasrerix Bay* (Barbaxdtaliur dovbesimii) 1 omoe cxptured
a single specimen tnder the bark of 2 prlerd cak st Easton ; and
am informed that it has beem several iime: captured in the neigh-
bourhood of Beoclea.

It would be imteresting to sscertain what other spaciaz of bat
oceur in Norfolk

Prxe Maxrxxs (Martsr absstum.) Bzaca Maxvew (Marler
Joina.) During the latter part of the last century < Marten Cats™
existed in Brooke Wood, as I was informed by an old woodman,
now deceased, who was employed there in that capacity in his
youth.

If my recollection does not deceive me, the late Jehoshaphat
Postle, Eaq., of Colney, had in his collection a staffed Norfolk
specimen of the marten.

It is probably impossible now to ascertain to which of the two
races of marten found in Great Britain those which formerly
inhabited Norfolk belonged.

Stoar (Mustela erminea.) A gamekeeper at Northrepps
having missed some pheasant’s eggs from a nest on the top of a
bank next a plantation, watched the place, and observed a stoat
take an egg out of the nest, and carry it without breaking it along
the top of the bank to its hole several yards off : the hole was dug
out, and in it were found all the other missing eggs unbroken,
except a slight puncture made by the stoat’s teeth in carrying them
to its hole.

The stoat is called “lobster” in Norfolk—a name which, it has
been suggested, may have been originally * leapster,” and given to
it from its habit of progressing by a succession of leaps or bounds.
The stoat frequently becomes white in Norfolk during the winter
months, as it always does in the Arctic regions.

‘WEAsEL (Mustela vulgaris.) The difference of size in the sexes
of this animal is very remarkable ; the females, which are much
smaller than the males, are called “ mouse-hunters” in Norfolk.

A female weasel was once seen at Earlham in the act of attacking
a half-grown rabbit, by biting it behind the ear ; both animala

* 1 am indebted for valuable information respecting this and some other
species, of which 1 have availed myself, to the kindness of Mr. Urowfoots
of Beccles,
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were killed at one shot, and stuffed in the attitude in which they
were observed before the shot was fired.

OrTER (Lutra wulgaris.) The tracks of otters are frequently to
be seen in the snow in winter on the banks of rivers which they
frequent. Otters are said in Norfolk to fish up stream when they
go out on their nocturnal expeditions, and to return down stream
to their sleeping places. They often travel many miles in the
night, and I recollect one being traced by its tracks in the snow
from Wramplingham to Eaton ; it had pursued the windings of
the Yare during the whole distance, but frequently landing and
running along the bank, had made the tracks which were thus
followed.

I once traced an otter on a snowy morning in February from
Earlham to Keswick, when its retreat was discovered under the
floor of a bathing house, and the otter was shot after being turned
out from its retreat by a dog. It proved a female, and as it had
evidently given suck, its retreat was examined, and a single young
one was found in a small nest composed of ivy leaves. The found-
ling was suckled by a bitch which had lost her pups, and progressed
very well till it was about half-grown, when an attempt was made
to wean it, which proved unsuccessful, and the otter (which had
become very tame) sickened and died.

Otters often leave the neighbourhood of the water during their
rambles, especially when crossing from one stream to the other.
In the parish of Easton, they were in the habit of thus crossing
from the Yare to the Tudd, and from the Tudd to the Wensum ;
and I knew two instances of otters being captured on high ground
at Easton, apparently whilst performing such journeys.

During a hard winter many years since, a large male otter
attacked and killed a sheep in a ficld at a considerable distance
from any stream, at Briston, in Norfolk ; and a man who brought
some turnips to the flock, found the otter regaling itself on its
victim, and killed it with the tail-board of the tumbril in which
he had brought the turnips to the sheep. Otters do not ex-
clusively frequent secluded localities. I once saw a female and
her young, which had been captured under the floor of a bathing
house at Heigham, and the late Mr. Horton once found and killed
an otter in his dyeing yard in Norwich, adjoining the Wensum.
I once saw two otters, nearly full-grown, which were found together
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(both drowned) in a bow-net set for pike at the mouth of a meadow
drain opening into the Yare at Cringleford. 4

BADGER (Meles taxus.) The badger I suppose to be nearly
extinet in Norfolk. A fine specimen was captured about ten years
since at Intwood, being dug out of its burrow in a plantation in
that parish ; and in 1868 a badger was trapped at Somerton, which
dragged the trap to a distance of four miles, where it was found
dead in a sheep-fold, with the trap fastened to one of its legs.

Hepeenoe (Erinaceus europeeus.) The hedgehog appears to
hunt by scent. I once saw a hedgehog caught by the nose in a
gamekeeper's steel trap, the bait being a piece of carrion on the
top of a stick about twelve inches high, which was stuck upright
in the ground near the trap. I once knew a Scotch terrier which
was indefatigable in hunting for hedgehogs, though it could never
be induced to pay any attention to rats, rabbits, or any other
object of pursuit, except the hedgehog.

CommoN MoLe (Talpa vulgaris.) The late Mr. James Dix, of
Tivetshall, had a spaniel that constantly accompanied him in his
morning walks over his farm, which he was in the habit of making
at a very early hour. This dog was always on the look out for the
working of the moles during the early morning, and when he saw
the surface mould being moved by a mole, would plunge his
muzzle into the soil, and seldom, if ever, failed to secure the mole,
which it seemed to be the dog’s especial delight thus to capture.

Warter SHRew (Sorex fodiens.) I mnever saw a Norfolk speci-
men of this shrew, but I once saw one from Oulton, near Lowestoft.

OAreD SHREW (Sorex remifer.) I have met with this species
at Keswick and at Stoke Holy Cross. When it is playing on the
surface of a pond in a summer evening, it exhibits a degree of
activity which is perfectly marvellous. I am informed that this
species has also occurred at Gillingham and at Fakenham.

Coumon SHREW (Sorex arameus) Many years ago I saw a
very small shrew swimming in & marsh inside the sea bank on the
Cley side of Salthouse marshes. I succeeded in capturing it, and
sent it to the late Mr. Yarrell, who pronounced it to be a specimen
of the common shrew ; but I have always had some doubts of the
identification being correct, and mention the circumstance as one



26

which may suggest further investigation. It is well known that
shrews attack and devour frogs, and the late Mr. John Edwards,
of Stoke Holy Cross, informed me that he was once a witness of
such a combat. It is remarkable that though cats will not eat
shrews, they are constantly devoured by the barn owl.

Bank VoLe (Arvicola pratensis.) 1 am not sure that this
vole occurs in Norfolk; but I once saw a vole which was taken
from a kestrel’s nest at Earlham, and which appeared to me at the
time, on a cursory examination, to belong to this species, rather
than to its commoner congener, the short-tailed vole, and I there-
fore think the point of whether this is really a Norfolk species or
not, worthy of further investigation.

Harvest Mouse (Mus messorius.) I have met with this some-
what local species at Catton, and I have been informed that its
nest has been taken two or three times amongst tall sedges, on the
banks of the Waveney, opposite Beccles. These nests were of
the usual globular form, and were almost entirely composed of
the leaf of the reed (arundo phragmites.)

Tee Hare (Lepus timidus) Grey varieties of the common
hare have been occasionally killed in Norfolk, also specimens of
the ordinary colour, with the face white ; but a still scarcer and
more remarkable variety is a perfectly black hare, which was killed
at Denham, in Suffolk, and is in the possession of Sir E. C.
Kerrison, Bart.

RasBir (Lepus cuniculus.) Black rabbits have occasionally
occurred in the neighbourhood of Cromer, and they are also to be
found, amongst those of the ordinary colour, on Corton Denes,
near Lowestoft, where I once shot one which was decorated with
alternate black and grey markings like a cyprus cat.

Black rabbits appear to have existed anciently in Norfolk, as
they are mentioned in one of the Paston letters, where the writer
applies to a friend for some rabbits to turn down for stock at
Oxnead. This curious letter also refers to the practice of warreners
hanging up in terrorem the vermin which they killed—a proto-
type of the modern ¢ gamekeeper’s gibbet.”

The above very desultory notes on a few of the Norfolk Mam-
malia may perhaps be of some little service as indicating points
worthy of further investigation, and have been committed to paper
in the hope that such may prove to be the case.
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Iv.

ON THE LARVA OF AN UNKNOWN LEPIDOPTEROUS
INSECT, FOUND IN THE BARLEY CROP OF 1868.

By C. G. BARRETT.
Read June 29th, 1869.

DuriNg the past winter my attention has been much directed to
the ravages of some insect in barley. The last year’s crop of that
grain was, in consequence of the great heat of the season, exceedingly
hard and heavy, as well as plump and full ; but in the process of
malting, some of these large plump grains were observed to decay,
and become mouldy, instead of germinating; to float on the
surface of the water in the cistern, or even to be blown out with
the light grains and rubbish by the blowing machine. These
grains were found, on examination, to be perforated at the upper
end, and bored through their entire length, but not entirely
emptied. An experienced brewer and maltster in this city, who
was the first to point them out to me, assured me that the mischief
was not the work of the corn weevil (Sitophilus granarius), with
the ravages of which he was well acquainted ; that this insect,
when it attacked a grain, usually cleared it out, leaving only the
husk, and that it did its work in the granaries during the winter
and spring. The grain in question, however, had never been
stored, but was brought to the malt-house directly on being
threshed. It appears obvious, therefore, that this mischief was
done either in the field or in the stack, and this will account for
the fact that the perforation is in every instance at the upper end
of the grain, and not at that which was attached to the car. In
most of these hollowed grains I find the perforation empty, evi-
dently from the entrance being so wide that any frass would be
readily shaken out, but a few still contain the excrement of, to all
appearance, a Lepidopterous larva, and in two instances I was so
fortunate as to find a dead and shrivelled larva, evidently Lepid-
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opterous, but not recognisable, while in other grains portions of
exceedingly delicate pupa skins have occurred, in some cases
doubtful, but in others showing unmistakeably the two anal points
found only in some of the Diptera.

The difficulty, therefore, becomes complicated, since there are
distinct indications of two different insects, belonging to different
orders, That one assailant may be a small moth one can easily
understand, but it is very difficult to comprehend how a Dipterous
larva (footless) of the family Tipulidee, to which ‘the pupa skins
appear to belong, can manage to eat out the hard substance of a
grain of barley, and the supposition that it might have been done
while the grain is soft, is disposed of by the plump soundness of
the grain and the condition of the remaining farinaceous substance.

That the Dipterous insect can be a parasite on the larva of the
Lepidopterous, is hardly possible, since such a habit does not seem
to be known among the Tipulides, and the really parasitic Diptera,
such as Musca, form a perfectly amorphous pupa. All the
Dipterous pests of grain yet known, as I am informed, such as the
Hessian fly, attack the grain when in blossom, and destroy fructifi-
cation by laying their eggs in the corolla of flower, or else by
boring into the stem and causing it to wither. Specimens of the
injured grains, which I have submitted to Mr. Rye, the well-known
Coleopterist, have been carefully examined by him, and although
he enumerates no less than eight species of beetles which feed on
grain, he came to the conclusion, before the dead larva or pupa
skins were discovered, that the offender was not Coleopterous. He
moreover very kindly examined works on the subject by Kirby
and Spence, Westwood, Kollar, and Hagen, and some of Curtis’s
papers, but without obtaining any light upon this subject. If the
grain had laid in the granary it would have been possible that the
larva of Tinea granella, a small moth, had done the mischief ;
but in this case there would almost certainly be galleries of silk
joining the grains together, and they would be gnawed indifferently
from either end. Moreover, Tinea granella, as far as I am aware,
seldom or never attacks grain in the field or the stack.

Qelchia cerealella, another minute moth, on the other hand, is,
I believe, a field-feeder, and possibly may be the culprit in this
case, but I have been unable to ascertain exactly its mode of
feeding. It is reported as a great pest on the continent, but is in
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this country fortunately so rare that its occurrence would be a
matter of great interest to Lepidopterists. In conclusion, I may
say that every sample of barley which I have examined during the
past autumn and winter has contained the injured grains, so that
the pest, whatever it is, would seem to have become common all at
once in this part of the country; and I, therefore, am anxious to
induce those who have the opportunity, to carefully examine the
barley crops towards next harvest, that we may, if possible,
elucidate the history of this new. enemy or enemies, and ascertain
whether there is any possibility of checking the mischief—and to
that end any information obtained will be very acceptable to me.

V.

ON THE STUDY OF ENTOMOLOGY.
By W. M. Crowroor.
Read January 29th, 1869.

MR. PRESIDENT, LADIES, AND GENTLEMEN,

I feel that the short paper which I am about to read to you re-
quires & word of apology from me. When requested by your
President to assist him during his year of office, by contributing a
paper, I told him at once that I feared my various engagements
would not give me time to make any original observations, and that,
therefore, he must not expect any new and hitherto unrevealed
facts from me. All indeed that I could promise to lay before this
Society was a few suggestions as to the prosecution of a special
branch of natural history, to which I have myself paid a little
attention, viz.—entomology, and at the commencement of a Society
like the present, I thought that possibly some few hints as to what
appear to me to be the most important objects of entomological
study would be acceptable to the junior Members, and as it is for
them that my remarks are especially intended I must crave the
indulgence of any experienced entomologists who may be present this
evening. I shall not take up your time by describing the apparatus
required, or the methods to be adopted for capturing and preserving
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insects, as these can be learnt from any text book, but I would
rather point out those paths of research which may be most profit-
ably followed, by those who intend to devote themselves to this
branch of natural history. At the risk of appearing somewhat
pedantic, I shall divide the work of the entomologist into three por-
tions, according as it has reference to the anatomy, the physiology,
or the zoology of insects, and under each of these three heads I will
make a few remarks.

The anatomy of insects is a most interesting study, but as it
must mainly be conducted with the assistance of the microscope,
papers on this subject would perhaps more properly be read
before the microscopic society. I shall therefore not enter at all
upon this branch of the study, but would simply remind young
entomologists, that it is absolutely necessary that they should have
some knowledge of the structure of insects, in order that they may
understand the distinctions between the different orders, families,
genera, and species, and be able to describe correctly any new cater-
pillars or perfect insect which they may be fortunate enough to
meet with.

By the physiology of insects I mean the study of their lives, and
the mode of action of the complex mechanism of their bodies, and
to this subject I would particularly direct the attention of my
hearers. Up to a very recent period British entomologists had paid
but very little attention to the life histories of insects ; the eggs,
larvee, and chrysalides of a great number of even our commonest
Lepidoptera were quite unknown in this country, and descriptions
and figures of the caterpillars were copied from the works of foreign
observers. During the last few years, however, much has been done,
especially in working out the life histories of the fen insects, and a
portion of this work, at least will I hope, be accomplished by
Members of this Society. There are many advantages to be derived
from this pursuit. In the first place it encourages habits of close
and careful observation, for it should be remembered that no
scientific truth is so trivial or unimportant as to be unworthy of
observation, and it is remarkable on what very slight physiological
causes very important practical results are sometimes dependent.
In the second place it tends to prevent the entomologist from
degenerating into a mere collector. There is always a fear lest we
should forget that the great end to be kept in view is to add to



31

scientific knowledge, and not merely to fill our cabinets with beau-
tifal objects. Lastly, by breeding insects from the egg, and thus
working out their life histories, we are in little danger of extermi-
nating a rare species, but on the contrary are rather tending to its
preservation, as by care and attention a much larger number of
individuals may be reared from a given batch of eggs, than would
in a state of nature have come to maturity, owing to the protection
which in confinement is afforded them against their many natursl
enemies.

When breeding insects it is desirable to keep a register, and make
potes of such circumstances as the position of the eggs, the habits
of the caterpillar, the time of hatching, &ec., for these apparently
trivial points are sometimes found to have an important practical
bearing. Thus e.g. there are two closely allied species of moths,
Bombyx cynthia and Bombyx paphia, each of which produces a
kind of silk. They are inhabitants of India and China, and are
largely cultivated for the sake of their produce. Bombyx cynthia
breeds readily in confinement, and judging by analogy, we should
have said that Bombyx paphia would have done the same, but it
will be found on experiment, that the males of Bombyx paphia are
so wild that they cannot be tamed, and consequently will not
breed when confined. This necessitates an entirely different treat-
ment for these two species, apparently so closely allied by nature,
Bombyx paphia is always kept in the open jungle, and all attempts
to make it breed in confinement have as yet been unsuccessful.
Bombyx cynthia on the other hand may easily be reared in ordinary
breeding cages.

The notice of these moths leads me to mention another point
well worthy of the attention of the emtomological members of
this Society, viz., the study of the silk-producing insects. Owing
to the disease which has of late years prevailed so extensively
amongst the silkworms of southern Europe, the silk crop has been
very seriously affected, and the French government appointed a
very able entomologist, M. Gurein Méneville, to introduce into
Europe, and acclimatize, if possible, new and hardy species of silk-
producing insects. He introduced thirteen new species, and of
these, two, viz., Bombyx cynthia and Bombyx ricini, appear to be
thoroughly acclimatized in France. These insects are inhabitants
of India and Northern China. The remaining eleven species havoe
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been brought—two from India, three from America, one from
Japan, two from China, one from Australia, and two from French
colonies. ~Amongst English entomologists, Dr. Wallace has
devoted especial attention to this subject, and he will, I know, be
most happy to give information to anyone wishing to take it up.
My own experience has been but very limited. I find that
Bombyx cynthia may readily be reared in common breeding cages.
With the Japanese worm, Bombyx yamamai, I have not been so
successful, as all my larva died last year, but I am trying it again
this season, and hope to have better luck. It seems, however, to
be much more delicate than Bombyx cynthia. Of Bombyx
paphia, the insect which produces the Tusseh silk, I obtained a
single female from six chrysalises sent from India in 1866. From
this source I was of course unable to secure a brood, and a large
number of chrysalises which I received the following year, were
unfortunately injured on the passage, and therefore did not hatch.

Independently of the stimulus afforded by the hope of adding a
really useful number to our native fauna, these insects are so
beautiful and interesting both in the larva and the perfect condition,
that their study will amply repay the trouble bestowed upon them.
Coming under this physiological section of my paper, there are so
many subjects which I hope will engage the attention of members
of this Society, that I can only enumerate two or three more.

Intimately connected with the breeding of insects are the obser-
vations which have been made on the effects of different kinds of
food in the larva state on the perfect insect, as for instance, the
production, by feeding the larva on certain plants, of dark
varieties of Amphydasis betularia, (the pepper moth,) and
Arctia caja, (the tiger moth,) also the effect of heat and cold
on the retardation or acceleration of the pupa stage, and the size
of the perfect insect, of which the hot summer of 1868, afforded
some remarkable instances. One occurred to myself. I captured
a specimen of the common Pieris napi, or green-veined white, so
small, that at first sight I thought I had got some rare species. It
measures only 1 inch 2 lines across the wings, whereas, the ordi-
nary measurement of this insect is 1 inch 7, to 1 inch 11 lines.

I observe, that several similar cases have been recorded lately,
and are doubtless to be accounted for partly by insufficiency of
food for the larva owing to the drought, and partly from heat
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having so rapidly forced the insects through the pupa stage, that
they had, so to speak, no time to attain their natural size.

These and kindred subjects derive a special interest from their
bearing on the great question of the origin of species. Another
obecure subject requiring much investigation is the periodical
appearance of certain insects. Last year afforded numerous instances
of this fact. To a certain extent every insect is more or less peri-
odical in its appearance, and I have frequently remarked, in particu-
lar seasons, the almost complete absence of what are generally
common species. I believe it will be found, on examination, that
a special and different reason for its periodicity exists in the case of
each individual species, and it is only by carefully studying its life
history that we can hope to ascertain this cause. Thus, for instance,
an unusually late frost in May may destroy entire broods of young
caterpillars, especially if they be in a delicate state from having
recently moulted, or in the case of diurnal Lepidopteraa few wet
days occurring shortly after they have emerged from the chrysalis,
may effectually prevent the union of the sexes and consequently the
impregnation of the eggs.

I must leave this wide field of physiological entomology, and
glance briefly at a few of the points comprised in the last division of
my subject, zoological entomology, which will probably after all
demand the greatest amountof attention from the entomological mem-

"bers of this Society. One of their first duties, I imagine, will be
to complete, as far as possible, the collection in the museum, and I
would suggest that a register, similar to the one recently published by
Mr. Carrington, of York, showing the locality, date of capture,
captor's name, &c. be kept with it. The occurrence of species new to
the county will of course be recorded and the specimens exhibited.
The formation of thoroughly authentic local lists, from which I
hope in time a complete insect fauna of the county may be compiled,
is highly desirable. The mapping out of the distribution of differ-
ent species is a subject which should be especially studied, as it may
assist us in solving some of the difficult questions connected with the
distribution of species generally. Many insectsarealmost as much con-
fined to certainlocalitiesas plants. Thuse.g. Idiscovered that verylocal
species, Arge galathea, in 1864, confined to a single marsh in the
parish of Kirby Cane ; the next year it was just as local but it had
changed its quarters, having migrated to a contiguous marsh. The
D
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following year it had shifted again to a third locality, and now for
the last two years it has either disappeared altogether, or chosen a
locality which I have not been able to discover. Other species
again show just the reverse tendency, instead of being confined to
one spot, they turn up singly under very different circumstances,
and in very different places. Moreover the widely distributed
species are not such as we should expect. I have been much struck
in comparing Indian with European Lepidoptera, to find, that
with the exception of the painted lady (Cynthia cardui) which seems
to be a cosmopolite, and Danais chrysippus, there is scarcely one
amongst the active and quick flying Rhopalocers that is common to
the two continents. On the other hand amongst the Sphingidas,
many of which are very sluggish insects, I tind two species of
Acherontia, (Death’s Head Moth) scarcely to be distinguished from
the European one, while the Indian specimens of Sphinx convolvuli,
Cherocampa nerii, Chserocampa celerio, and Macroglossa stella-
tarum seem to be identical with the European ones. I think that
by a careful study of the distribution of insects over a limited area,
we shall be more likely to understand facts like these than in any
other way, for in all natural phenomena the laws which regulate
those of minor consequence and of more limited prevalence, govern
those also which have a greater importance and a more extended
influence.

Practically speaking, I think that the Lepidoptera of Norfolk
at least may be divided, according to the localities they frequent,
into five groups :—

1st. The marsh species. These, of course, are more particularly
to be sought for amongst the broads of East Norfolk, and deserve
particular attention, as there are many amongst them whose life
histories are not as yet known, and which are scarcely to be found
elsewhere in England.

2nd. The heath-loving species. These are also well repre-
sented in Norfolk, and amongst them is a small group of species,
including Lithostege nivearia, Acidalia rubricata, and Agrophila
sulphuralis, which seem to be limited to a narrow strip of country
on the borders of Norfolk and Suffolk, in the neighbourhood of
Thetford and Brandon. These insects, and the cause of their
narrow limits, require investigation.

grd. The coast insects. These are found chiefly on the flat,
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sandy portions of the coast on the marrams. The lighthouses
form most productive traps for these species, and many varieties
may be obtained from them. Another method for taking the
night flying coast insects during the day, is to kick the tufts of
marram grass, by which means the noctuw which conceal them-
selves amongst the roots during the day, may be dislodged.

4th. Forest insects. These, I think, will scarcely be found so
numerous in Norfolk as in the neighbouring county of Suffolk.
Apatura iris, Limenitis sibylla, and the large fritillary, Argynnis
pephia, have not, I believe, as yet been recorded as taken in
Norfolk ; but I hope that by diligent search they will be found,
a8 I have met with two out of these three fine species within a
couple of miles of the border of the county. Possibly the rarity of
any very old woods in Norfolk may account for the absence of these
and other forest species, as I believe that insects will generally be
found to be amongst the oldest inhabitants of a district.

6th and lastly, there is a group of insects which are found
generally in the neighbourhood of cultivated ground, in hedge-
rows, fields, &c. These, of course, are abundant in almost all
parts of the county. Amongst them are some which deserve to
be studied—not on account of their rarity or their beauty—but
on account of the injury which they cause to the crops, and for
the sake of devising, if possible, measures to check their ravages.

Of these five groups of lepidoptera, the marsh species are
undoubtedly those which are most characteristic of Norfolk, and
which possess most interest in the eyes of collectors. Owing to
the alterations produced by drainage, these species are fast
disappearing from every other part of England, and it is ircumbent
on the Norfolk entomologists to work out the life histories of
many of them, before they become, like most of the fen birds,
altogether things of the past. There are, I believe, generally one
or two men who come down during the summer for the special
purpose of collecting these marsh insects for sale; and I know
from the intercourse which I have had with some of these ento-
mologists, how much practical and interesting knowledge of the
habits of their prey they possess, and I hope that this Society
may be the means of inducing these men to come forward and
communicate their knowledge for the benefit of entomologists at
large.

D 2
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In the few remarks on the study of entomology which I have
just made, I have purposely derived all my illustrations from the
Lepidoptera alone, because it is only with this order that I have
any practical acquaintance, but I should be sorry on this account
to have it supposed that I would ignore the work to be done in the
other Orders of insects. On the contrary, it is just those hranches
of the science which have received the least attention, which
require the more, and from the little experience I have myself had
and the results already recorded, I feel sure that Norfolk will
prove a rich collecting ground both for the Coleopterist and the
Hymenopterist, and I believe that those who will breed and
collect the Phryganidee or caddis-flies, will discover many points
of interest in their life histories, and be able to add several new
species to the British list.

Such, Gentlemen, is a very cursory glance at the work which
lies before the Norfolk entomologists ; and, in conclusion, I would
sincerely congratulate you on the formation of a Society like that
to which this paper is addressed, and which I doubt not will afford
most efficient aid and stimulus in carrying it out.

VL

ON THE MERES OF WRETHAM HEATH.
By Henry Stevenson, F.L.S.
Read August 24th, 1869.

Ox the 8th of August, 1869, in company with Mr. John Ringer,
of West Harling, I visited the three Meres on Wretham heath,
which, from time immemorial, have been the natural watering
places of the cattle and sheep depastured in that wild country;
and which, like oases in the desert, delight the eye with their
unlooked for and refreshing waters. Crossing a portion of Roudham
heath, we drove for some distance along the ¢ Pedder’s Way,” one
of the oldest roads in the kingdom, and turning to the left, past
the level crossing of the Great Eastern Railway, we entered upon
‘Wretham heath, near the junction of the Watton extension with
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the main line. Here, following the ¢ drove” road, as it is termed,
though scarcely more suited for locomotion than the surrounding
heath, with its mole-hills and rabbit holes, we drove on till the
old Thetford road crossed our path at right angles, and following
this to the left for a short distance, found' Ringmere on the right,
backed by a small plantation of Scotch Firs, forming, with an
adjacent enclosure, a sheltering spot for the sheep that are here
washed and watered. At the present time this Mere is not much
more extensive than a large pond, round, as its name implies, with
sloping margins, bordered with furze which plainly mark the
full extent of the pool in wet seasons. A short soft turf, quite
firm enough to drive upon, covers the sloping sides; but at the
upper end is a beautiful white sand. This Mere, which is pretty
deep in places, has no other vegetation on its banks than a small
patch or two of rushes, and its only denizens appeared to be two
couples of Dabchicks or Little Grebes, which played ¢ heads and
tails ” after their manner, as long as we stood to watch them.

Retracing our steps to the “drove” road, we passed on to
Langmere, about three quarters of a mile further, the site of
which, on the right hand side, is indicated from some distance by
a rising ground, crowned with fir-trees, which, tradition says, were
not planted by the hand of man. In former years, when Lang-
mere was about three times its present extent, this grassy knoll,
with its ancient timber, was almost an island, the waters surround-
ing it in all but one spot which left a track-way wide enough for
stock to be driven in at night, and folded as it were within this
natural inclosure. Now, the long water, from whence it derives its
name, is contracted within much narrower limits ; and one or two
detached ponds or pulk holes, in front of the island, with soft
turfy margins sloping down to the water, and bordered at their
furthest outline with a fringe of furze bushes, assist the eye to trace
out the normal extent of this large fresh water basin.

On climbing the mound, to get a view of the main water, several
wild Turtle-doves fled from the fir-trees, and the rattle of their
wings spread a panic amongst the wild fowl which, with their
young ones were scattered over the Mere. At the first sight of a
stranger, for they seemed to care little for a shepherd and his flock,
some ten or twenty couples of duck and mallard rose from the
water, and circling round, made off no doubt for the more secluded
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waters of the Great and West Mere on Mr. Birch’s estate. The
mallards, as usual at this season, were distinguishable only by their
notes, having assumed for a time the duck’s plumage. Many flap-
pers, about half grown, and some, quite nestlings, were being escorted
by anxious parents amongst the sheltering rushes ; and with the
aid of a glass I distinguished a female Shoveller duck, a species
which occasionally nests on our Broads, and which from her nervous
actions, had, I don’t doubt, good cause for alarm, in a little brood
close by. Two or three couples of Dabchicks, and a flock of Lap-
wings, busily feeding on the opposite shore, completed the picture,
and a very pretty sight it was, with a bright gleam of sunshine
bringing out distinctly the different tints of their plumage.

About a mile further on, and still keeping to the *“drove”
road, we came last of all to Foulmere, also on our right;
but here, charming as is the aspect of this wide expanse of water,
with its small green islets and thick belt of rushes at the further
end, there is an absence of that utter wildness of character which
marks the other two. Beyond the Mere the gables of a farm-house,
barn, and cottages, accounted for the absence of the wild duck and
mallard. On one side a flourishing crop of *golden grain,” fenced
in and grown on the reclaimed soil, and on the other, within a
wide area of turf walls, a splendid crop of turnips, marked the
inroads of the plough, and the changes which still threaten the
wildest spots in this agricultural county. On this fine Mere,
though, like the others, showing evidences of having extended far
beyond its present borders, I saw several couples of Coots and
one small pair of ducks, which I believe to have been Garganey-
teal, & species which is accustomed to breed on our Broads and
inland waters. The Little Grebe, however, seemed the genus loci
as I counted no less than thirty, and nearly all old birds in fall
summer plumage, so that their young were probably hiding in the
rushes. Good perch have been caught in this Mere, and the water
is extremely deep in places. A rising ground on the right, as at
Langmere, is covered with firs, but whether planted or self-sown I
am unable to say. Bleak, however, as a large portion of this
extensive heath land still remains, one can scarcely realize its
lonesome wildness before the necessities of sheep farming led to the
formation of enclosures, here and there, thickly planted with firs
and other hardy trees, o screen the flocks from the biting winds
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Before also, with a like object, though at the same time subserving
the picturesque, the rising grounds were planted as well, and
cultivation, as at Foulmere, scemed, with a magic power, to make a
garden smile in the wilderness.

Of the true origin of these and other Meres in this county I am
unfortunately not geologist enough to give a satisfactory opinion;
but when on the spot I gleaned certain facts respecting them which
will not, I think, be uninteresting to those who may be able to
explain their nature and formation far better than I can.

All these Meres lie within the JFarish of Wretham, as well as
the Great and West Meres on Mr. Birch’s estate. At Ringmers,
probably from its adjoining the various boundaries, no less than
seven parishes have the right of watering sheep, viz:—Kilverstone,
Croxton, East and Wedt Wretham, Bridgham, Roudham, and
Brettenham ; and the importance, therefore, of that supply, in
such a district, can scarcely be over-rated. In former days so
much interest was taken in this one pool that, about harvest time,
many people would come from long distances, to see whether the
waters of Ringmere were high or low, these pilgrimages having a
special reference to the price of corn. If Ringmere was full the
price of wheat would go up; but would fall with the fall of its
waters. As a guide to the prospects of a wet or dry season, these
auguries taken from the Ringmere basin were no doubt correct ;
but the agricultural visitors to this watery oracle must have been
sadly depressed, when in 18569, they found the entire Mere dry as
the surrounding heath. In that summer Mr. Ringer walked
across it in all directions, and a hole dug in the middle, about four
feet deep, supplied no water. It is a singular fact, however, that a
small pit hole, which was dug out some fifty yards from the basin
of the Mere, and close to the Thetford road, was soon filled with
water, and supplied all the sheep throughout that season. Mr. 8.
Gayford, of Wretham, who had this pit made, and which was
full of water when I saw it, had also another made in the enclosure,
on the further side of the Mere, on rising ground, and here also
water was found, although the Mere remained perfectly dry. On
the other hand, in some wet seasons, the waters of Ringmere have
not only filled the basin but have flowed over the road, till horses
could stand knee deep, and then, flooding the level heath, have been
known to extend themselves for nearly three miles, down to the Roud-
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ham houses. In that same summer of 1859, Langmere was quite dry,
and Foulmere consisted only of a small pond at the further end of
the basin, and on all other portions was a flourishing crop of wheat,
oats, and vetches, when visited by Mr. Ringer and his farm
steward ; the vetches not doing well were mown, and cow-cabbages
sown in their place. This was the first occasion that either of my
informants had known such an event within their time; but each
assured me that their fathers had often spoken of a tradition that
Foulmere was once dry, and that a crop of oats then grown upon it was
lost by the sudden influx of the,waters, too rapidly for any portion
of the grain to be cut or carried. In the hot summer, of
1868, the waters were very low in all the three Meres, but never
dry. I have more than once heard it asserted that these Meres
have never covered so large an area since the late Mr. Birch, at the
cost of several thousand pounds, drained his West Mere in 1851,
and Great Mere in 1856 ; but if the above-mentioned tradition be
true, and there seems no reason to doubt it, since the same thing
occurred in 1859, it is evident these Meres have dried up from
other causes than drainage, and long before Mr. Birch’s explorations
were ever thought of. In conclusion I may add, in evidence of
the antiquity of these waters, that in West Mere, with about eight
feet of mud, and in Great Mere, with not less than twenty fect in
some places, Mr. Birch discovered -hundreds of bones, consisting
almost entirely of the Red Deer (Cervus elephas) and the now
extinet Bos longifrons but amongst these was a goat's skull, and
the skull of a boar or pig. A still more remarkable fact, however,
was the discovery in that neighbourhood, for the first time in the
British Islands, of the remains of comparatively recent specimens
of the European Fresh-water Tortoise (Emy’s lutaria). All these
bones, which, as before stated, were found under a great depth of
mud, were associated with the remains of ¢ pile buildings,” re-
sembling the ancient lacustrine habitations of Switzerland, and the
water dwellings still used by the inhabitants of Borneo. In those
pre-historic ages, then, we may presume that this vast heath
district was inhabited by wild tribes, living on the products of the
chase, and the finny spoils of their home waters.

Did the Great Bustard then wander, in large “ droves,” over the
yet unplanted waste, with the Ox and Red Deer of those early
times, to descend, even to our own days, as the last representative of
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a vanished fauna? Speculation would run rampant with such a
theme, and having adduced only such facts as I can personally
vouch for, I will not seek to detain you with mere suppositions,
perhaps as wild and unproductive as Wretham’ heath itself.

VIL

ON THE FLIGHT OF BIRDS.
By THOMAS SOUTHWELL.
Read 30th November, 1869.

THE paper to which I beg your attention this evening is devoted
to a subject of very great interest, but also one, the difficulty of
which, renders it incumbent on me to offer an apology for presum-
ing to approach it ; I must also, for the same reason, beg your kind
indulgence if occasionally I do not succeed in making myself so
clearly understood as I should wish to do.

Inintroducing the ‘ Flight of Birds” to the Norfolk and Norwich
Naturalists’ Society, I can claim very little originality for what I
have to say on the subject, I have simply endeavoured to put, in as
condensed a form as possible, all the reliable information which has
occurred to me in my readings on the subject of flight, interspersed
with such observations as have come under my notice in those
Ornithological pursuits which have formed rather the amusement
than the scientific study of my leisure hours; the result will, I
trust, have some interest if not much originality.

The chief object of this paper is that of inducing the Members
of this Society to give the phenomenon to which it refers, the
attention it merits, to induce them to observe and record their
observations, and I know of no branch of Natural History regarding
which there is such a paucity of original records, nor is there one
perhaps, taking it in all its bearings, which leaves more problems
to solve.

Of all the faculties possessed by animals, the most remarkable,
and until recently, the least understood, is that of flight. Surely
nothing but long familiarity with this astonishing power could cause
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us to regard it with anything approaching indifference. The seem-
ing impossibility of a heavy body supporting itself in mid-air, and
with graceful and rapid motion gliding along, changing its direction
at will, apparently violating all the known forces of nature, is
sufficiently astonishing to attract the attention, and engage the re-
searches of scientitic men—and yet, till of late, this subject has been
neglected or the theories formed to account for so remarkable a
phenomenon, have been altogether erroneous.

In attempting to ascertain the means by which a bird is enabled
to rise into the air, it has been the custom to regard its weight as
the chief impediment, and the great stumbling-block to the arrival
at the truth seems to have been the very natural idea that buoyancy
was the first essential to flight, this however is now clearly shown
not to be the case, so far from being an essential, too great a degree
of buoyancy is an actual impediment, and weight is found in reality
to be the very main-spring of flight. When Hunter discovered the
presence of air-cells in the bones, and dispersed over various parts
of the bird’s body, it was believed that by means of inflating these
cavities with heated air, it was possible to increase its bulk, and at
the same time decrease its weight ; unfortunately however, additional
bulk without a corresponding increase of weight (as will be shown
presently) would only enlarge the surface presented to atmospheric
resistance, rendering the too buoyant body of the bird a helpless
object, the sport of every changing current of air with which it came
in contact. If, as Sir Charles Bell* says, ¢ it is necessary that birds
as they are buoyed in the air, be specifically lighter,” and this is to
be accomplished by inflation with hot air, let us see what the result
would be. Captain Hutton, in a most interesting paper “on the
Birds inhabiting the Southern Ocean,” printed in the “ Ibis,” for
1865, (to which I shall have occasion to refer more than once) has
given an admirable account of the flight of the albatross, and very
clearly pointed out the mechanical principles by which it is effected.
He there shows that in order to bring the specific gravity of the
albatross to that of the atmosphere, the air-cells in its body should
contain 1,820 cubic feet of air, heated to 108 degrees—equal to a
sphere of more than 15 feet in diameter ; “or, in other words, they
must be 1,200 times the size of the body itself of the bird,” which
he adds would give it, when flying, an Aldermanic appearance he

* Bridgewater Treatise on the Hand, p. 72.
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has never observed. M. de Lucy calculates that a bird the size of
a raven, in order to render itself as light as the air, must increase
its dimensions to about a cubic metré, or 35 feet 547 cubic inches.
It is obvious therefore that the air-cells which are so largely dispersed
over the body and in the bones of the bird, are not intended to enable
it to render itself lighter than the air, which would in fact reduce it
to utter helplessness. Without doubt, however, the air-cells are of
immense importance in many ways, the greatest of which, perbaps,
is that of aiding respiration ; they also form an admirable contriv-
ance for maintaining the temperature of the body, and by their
presence in the boues, give lightness to the skeleton without taking
from its strength. Probably there are many other useful purposes
served by the air-cells, some of which have been hinted at but are
not clearly understood.

In another place Sir Charles Bell says, “it is remarkable how
small an addition to their body will prevent them rising on the
wing,” and further tells us that birds are oviparous, because they
never could have risen on the wing, when with young, had they
been viviparous. This would certainly have been true had the hot
air theory been the correct one, but I do not think we find it to be
the case ; the pelican and heron carry home heavy loads of fish to
their young, and the larger birds of prey rise with considerable
weights in their talons, the smaller ones with weights in proportion.
The flying mammals are viviparous, and the bat not only carries its
young during gestation, but also attached to its breasts during their
babyhood, and that without apparent inconvenience in flight. We
must therefore, I think, seek some other reasons for birds being
created oviparous, reasons which I have no doubt will be found to
apply equally to the oviparous reptiles, and to be altogether inde-
pendent of the faculty of flight. It is a mistake to suppose the
bird possessed only of sufficient powers of flight just to enable it to
sustain and direct itself in its passage through the air, for we know
circumstances in its chequered life often require the display of ex-
ertions immensely superior to those required for the mere ordinary
purposes of fight—now cradled by the wind, which bears it along
its way without the slightest exertion—anon, laboriously beating up
against a gale, which it taxes its utmost powers to succeed in making
way against—always pursuing or pursued, its safety and sustenance
depend upon its swiftness and power of endurance. The vulture,
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instanced by Sir Charles Bell, and which he tells us the difference
of a full meal is sufficient to out-weight, and prevent from rising
until it has disgorged, probably owes its helpless condition to quite
another cause, namely the stupor attendant upon repletion, more or
less observable in all birds of prey, and not the mere weight of its
meal.

Of late years the possibility of man being enabled to navigate the
air by means of suitable machinery, has been seriously discussed by
many men of undoubted learning and ability, particularly in France,
and, as might have been expected, their attention has been given in
the first instance, to the study of the laws which govern the flight
of animals, and the mechanical principles involved. The late Duke
of Argyle was engaged for many years in studying the same subject,
and his son has given us the result of his investigations in a
masterly chapter on flight, in ¢ The Reign of Law.” Thanks to the
patient and careful investigations of modern scientific men, * The
way of an eagle in the air” is no longer a mystery—its wonderful
powers can be dissected, as it were, and the various contending
forces called into action, to produce the phenomenon of flight,
examined separately—strange as it may appear at first sight, we shall
find it to be weight, and not buoyancy, which forms the motive power.

M. de Lucy, a French Doctor of Medicine, has written an elabo-
rate paper, “ On the Flight of Birds, of Bats, and of Insects, in
reference to the subject of Aérial Locomotion,” (a translation of
which has been made by Dr. Fox, of Scarborough,) in which he
has shown that three great properties are absolutely essential to all
winged animals : First, weight—or the force of gravity. Second,
surface—or the area presented to atmospheric resistance; and
third, force—or the power of projection inherent in the animal,
and exercised by it. On each of these it will be necessary to
dwell a short time, in order thoroughly to understand them.

1st. Weight, or gravity. ‘The idea of a weight, even very
light, suspended and moving itself in the air without any apparent
support—without the least supporting material—seems so little in
accordance with the daily experience of men, that we do not
willingly admit the fact of the bird possessing weight.”* No
wonder that so simple a solution of the difficulty, as what may be
called the hot-air theory, was universally accepted ; but a little

* De Lucy, “ Flight of Birds,” &c., paragraph iv.
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thought will show how erroneous is the conclusion. Without
weight the object would be helpless, it might AoaZ, but it could
never fly ; there would be no resisting force to form a fulerum to
its movements; it would in fact be part of the atmosphere, and
subject to it, wafted hither and thither without the means of
guiding itself or directing its motions.  “ No bird,” says the Duke
of Argyll, “is ever for an instant of time lighter than the air in
which it flies; but being on the contrary always greatly heavier, it
keeps possession of a force capable of supplying momeuntum, and
therefore capable of overcoming any lesser force, such as the ordi-
nary resistance of the atmosphere and even of heavy gales of
wind.” * The bird being elevated in the air possesses, in virtue of
its weight, a force, always exerting itself in a downward direotion,
thereby producing motion, which if it has the power to control, will
prove the mainspring of its flight.

2nd. In order to counteract this downward force, the next
property is called into request—viz., Surface. The expanded wing
of the bird is presented to the column of air perpendicular to
itself, and a new law of nature comes into operation—that of
atmospheric resistance. This is not sufficient to counteract the
force of gravity without some mechanical action on the part of the
bird, but it would in a great measure break the force of the fall,
causing it to descend in a series of zig-zags, as a sheot of paper
falls from a balloon, or rooks descend from a great height to their
roosting trees. Although in a vacuum the force of gravity is abso-
lute, and all bodies of an equal mass fall through a given space in
precisely the same period of time, and with a velocity which
increases with the square of the time, yet, through the rosistance
of the air, all bodies passing through it are light in proportion to
their surface, and ‘“every body, whatever its absolute weight or
bulk is, may become, in the air, as light as a feather, by a simple
alteration of its form;”+ a bird, therefore, which with closed
wings wonld come to the ground with great force and increasing
rapidity, by simply expanding its wings, so as to increase the sur-
face offered to the resistance of the atmosphere, in a great measure
overcomes the action of the well known force of gravitation. We
should expect to find the surface increase in due proportion to the
weight of the animal to be supported in the air, but strange to say,

* « Reign of Law,” page 130, + De Lucy, paragraph iii.
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it has been shown by M. de Lucy that the extent of surface is
always in an inverse ratio to the weight of the winged animal;
the heavier the animal, the smaller its wing surface referred to a
fixed standard—this is seen remarkably in flying insects—the body
is very light, but the wing surface enormous.

3rd. The bird is now in mid-air, but the force of gravity would
soon bring it down, notwithstanding the parachute-like surface of
its expanded wings spread out to the resistance of the air—were
not some other action brought into play to overcome the balance of
gravity. This is the third property, Force, or the muscular power
of depressing the expanded wing, forcibly, and rapidly, so as to
cause the elastic column of air beneath to rebound with sufficient
force to destroy the remaining effects of gravity, and so to equalize
all the forces, as to leave the bird, which we have chosen as our
illustration, ready to pursue its course at will.

Before proceeding to consider the principal forms of progression
and the mode in which each is accomplished, it will be as well to,
glance at the mechanism by means of which the result is brought
about.

The first thing which strikes us on examining the skeleton of a
bird, is its great lightness combined with strength. The bones are
thin and hard, not filled with marrow as in the terrestrial animals,
but cellular in their interior and filled with air ; the broad surfaces
for the attachment of the muscles are evidence of great muscular
power, and the consolidation of the vertibra of the back indicates
firmness and solidity. The neck and extremity of the tail are free,
but in the whole trunk there is great firmness and compactness.
The bones forming the shoulder girdle are particularly strong and
well knit. The whole purpose of this beautiful arrangement is to
give power to the wings.

In wingless birds the keel of the sternum is altogether wanting,
but in birds of strong flight it is very conspicuous ; the depth and
extent of this ridge indicate the development of the pectoral muscles
which here find attachment ; two of these muscles (the 1st and 3rd)
produce the powerful downstroke of the wing, the other (the 2nd)
is the elevator. So immensely are these muscles developed, that
according to Borelli they out-weigh all the other muscles of a bird’s
body taken together, whilst in a man they are but a 70th part of
the whole mass of muscles.
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The furculum (consisting of the clavicles anchylosed together at
their mesial extremities,) the coracoid bones and scapulars, all con-
verge on either side at the shoulder, and form the point of articu-
lation for the bones of the wings ; the furculum acts as a spring to
prevent the wings from striking too far up or down, and thus
flapping against each other, above the back or under the belly ;
the coracoid bones are stays to the force of the pectoral muscles,
and the scapulars, imbedded in the muscles of the back, tend to
brace the dorsal and sternal portions of the skeleton together with
firmness and elasticity. The bones of the wing are the same as
those of our own arm and hand, with some modification, and the
action of the elbow-joint, being only in one direction, when the
wing is extended, it presents an inflexible surface during the down-
ward stroke. To the bones corresponding to our hand, the prima-
ries, or great quill feathers are attached ; to the fore-arm (ulna and
radius) the secondaries and wing coverts, and the tertials and
seapulars to the larger bone or humerus. I will not stop to speak
of the beauty of form and structure of the feathers with which
this wing is furnished, except so far as is necessary in endeavouring
to show how this wonderful apparatus is made available for the
purpose for which it was constructed.

The front part of the wing, that first presented to the air in
forward flight, is stiff and unyielding, well adapted for cutting its
way through the air—at the extremity of the wing are placed the
large quill-feathers, or primaries ; they are very strong and rigid,
and bear the chief burden of the flight ; the other feathers become
weaker and more pliable, as they are placed nearer to the body of
the bird, each feather strongest at the point of insertion, and be-
coming more and more yielding towards its extremity ; the whole
50 set as to be parallel with the body of the bird when flying, the
points directed to the rear. These feathers, which are divided into
two portions by a nearly central shaft, overlap each other, the
anterior web, which is the stronger and stiffer, being uppermost :
when, therefore, the down-stroke is delivered, the wing presents to
the air beneath it an impenetrable and unyielding surface, but
when the corresponding up-stroke is made the yielding posterior
web of each feather becomes depressed by the resistance of the air
above, thus separating the feathers so as to allow of the free passage
of the air—by this means giving the maximum amount of force to
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the down-strokes, which but for this contrivance would be neutral-
ized by the resistance of the up-stroke. In addition to this, the
under-surface of the wing is more or less concave, whilst the upper
surface is in a corresponding degree convex ; it is obvious, there-
fore, that when the up-stroke is made the air will rush off and
through the wing in all directions, but when the motion of the
wing is reversed, the air will be gathered up in its hollow and the
resistance immensely increased. We can thus easily understand
how it is that the depressing power of the up-stroke is as nothing
compared with the elevating power of the down-stroke.

The action of the wing which we have just described, ‘would
only enable the bird to ascend perpendicularly, and a separate
motion would seem to be required to enable it to proceed in a
forward direction—this, however, is not the case, for, by a won-
derful contrivance, the same stroke which elevates the bird, gives
it a forward motion also. TH¥ mode in which this is effected is
thus described by the Duke of Argyle:—“The air, which is
struck and compressed in the hollow of the wing, being unable
to escape through the wing, owing to the closing upward of the
feathers against each other; and being also unable to escape
Jorwards, owing to the rigidity of the bones and of the quills in
that direction, finds its easiest escape backwards. In passing
backwards, it lifts by its force the elastic ends of the feathers;
and thus, whilst effecting this escape, in obedience to the law of
action and reaction, it communicates, in its passage along the whole
line of both wings, a corresponding push forwards to the body of
the bird. By this elaborate mechanical contrivance, the same
volume of air is made to perform the double duty of yielding
pressure enough to sustain the bird’s weight against the force of
gravity, and also of communicating to it a forward impulse. The
bird, therefore, has nothing to do but to repeat, with the requisite
velocity and strength, its perpendicular blows upon the air, and by
virtue of the structure of its wings, the same blow both sustains
and propels it.”*

The form of the wing varies very greatly, and determines the
velocity and style of flight of its owner. Those birds, with very
long and pointed wings, possess the greatest powers of flight, as for
instance, the sharp-winged merlin for speed, and the long-winged

* ¢ Reign of Law,” 6th edition, pp. 138, 139.
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albatross both for speed and endurance. The latter seems to fly
without the slightest effort, and never to tire. The swift is
another example of graceful and rapid flight—the longest summer’s
day, from dawn till dusk, seems too short to tire it —high up in
the air, it looks like the birds we used to draw at school—one
dark line for the body, the rest all wings. The rounded wing
indicates diminished power and a more laborious style of flight.
The partridge flies with great rapidity, due to the momentum im-
parted to its heavy body by the rapid strokes of its short powerful
wings, but it possesses none of the airy elegance of its long-winged
brethren, and continues ils flight no longer than is necessary to
change its feeding ground or secure its safety.*

Again, the wing of the divers is reduced to the smallest dimen-
sions compatible with flying at all, and is as useful for progression
under-water as through the air—it, in fact, serves two purposes,
and in two different elements—in the air as a wing, and in the
water as a fin. The penguins are incapable of flight, but use the
wing with great effect in diving; the same may be said of the
great auk, a bird formerly found in the northern seas, but now
probably extinct. As might be expected, the wing of the diving
birds is specially adapted to their mode of life ; the quill feathers
are short and stiff, and in the species just mentioned, it is reduced
to a mere paddle to aid progression under water. The same
gradations may be traced in the land birds, from the long-winged
kite to the wingless apterix. With the exception of those few
which are unable to sustain themselves in the air, the divers fly
with great velocity, the wings being worked with extreme rapidity
by very powerful muscles, but they are possessed of very little
facility of evolution, flying straight to and from their feeding

* What has been said with regard to weight, and the form of the wing in
birds, applies equally to insects. The hawk moths have very large bodies,
broadest at the thorax, the abdomen stout but tapering, the wings are
long, narrow, and pointed, and their flight direct and rapid almost beyond
conception. The flight of the cabbage butterfly, with its thin, light body,
and large, rounded wings, is feeble and uncertain in the extreme—it has
evidently too much canvas for the ballast it carries. On looking at a box of
insects recently, I was struck with the position in which the wings of one or
two humming-bird hawk moths were set; the position was precisely that
which would be assumed for the purpose of hovering—a style of flight for
which this beautiful insect is 8o celebrated.

E
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grounds—rising with difficulty and alighting with a splash.
Compare these with another class of ocean feeders, the gulls and
terns, which take their food generally on the wing ; nothing can be
more graceful and rapid than the flight of these birds—the
beautiful little terns stopping in their rapid flight in a moment,
and dashing headlong into the sea to secure their prey.

The equilibrium of the bird is maintained by the relative position
of the wings and the heaviest parts of the body—the wings being
placed above, and close to, the centre of gravity, the heavy body
of the bird serving as ballast to keep it always in one position, and
as a fly-wheel to store up and regulate the momentum acquired by
the action of the wings.

Having, by repeated flappings of the wings, raised itself into the
air, and acquired a certain degree of momentum, many birds
possess the power of “sailing,” or continuing their course without
motion of the wing, for a considerable length of time. The most
wonderful example of this mode of flight is the albatross. “I
have watched them by the hour,” says Major Holland,* “in the
strong trade winds off the Cape of Good Hope, when the ship has
been reeling and staggering before the driving gale, making thirteen
knots, with no sail but a close-reefed fore and main topsail, shoot
by her like a swift arrow, passing about a mile a-head and then
just turning on one side, without a flap of the wing, they rose some
200 feet, and swooped past again, against a breeze which the ane-

mometer showed was travelling at twenty-six to thirty miles an hour.”
* Captain Hutton, in the article before quoted,t says, “never have
I seen anything to equal the ease and grace of this bird [the
albatross] as he sweeps past, often within a few yards, every part
of his body perfectly motionless, except the head and eye, which
turn slowly and seem to take notice of everything. I have some-
times watched narrowly one of these birds sailing and wheeling
about in all directions, for more than an hour, without seeing the
slightest movement of the wings. This is, however, longer than
usual.” In order to perform this seemingly difficult feat of
“gailing,” the bird first acquires, by means of its wings, a certain
degree of momentum, it then, by combining the pressure of the
air against its wings, with the force of gravity, according to the
laws of mechanics, a8 we have described before, is enabled to sail

* In a letter to the writer. + ¢ Ibis,” 1865, p. 294.
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in any direction it pleases, so long as the momentum lasts. “If
when sailing against the wind, the inclination of the body is such
that the upward pressure of the wind against his wings and body
just balances the force of gravity, his momentum alone acts, and
he sails straight in the ¢ winds eye.” If he wishes to ascend, he in-
clines his body more to the horizon by means of his head and tail.”*

There is still another feat performed by some birds, requiring
greater skill, and power of wing more wonderful, even, than that
Jjust described, if we bear in mind the direct forward impulse given
at every stroke of the wing in ordinary flight. This is the power
of “hovering,” or remaining suspended in the air without progres-
sing—hung like a speck in the clouds, as we often see the kestrel
when hunting over the fields in search of its prey. The mode in
which this is accomplished, is thus graphically described by the
Duke of Argyll :—“Of course, if a bird, by altering the axis of
itg own body, can direct its wing-stroke in some degree forwards,
it will have the effect of stopping instead of promoting progression.
But in order to do this, it must have a superabundance of
sustaining force, because some of this force is sacrificed when the
stroke is off the perpendicular. Hence it follows, that birds so
heavy as to require the whole action of their wings to sustain them
at all, can never afford this sacrifice of the sustaining force, and,
except for the purpose of arresting their flight, can never strike
except directly downwards—that is, directly against the opposing
force of gravity. But birds with superabundant power, and long
sharp wings, have nothing to do but diminish the length of stroke,
and direct it off the perpendicular, at such an angle as will bring
all the forces bearing upon their body to an exact balance, and
they will then remain stationary at a fixed point in the air.

“They are greatly assisted in this beautiful evolution by an
adverse current of air; and it will always be observed, that the
kestrel, when hovering, turns hiz head fo wind, and hangs his
whole body at a greater or less angle to the plane of the horizon.
‘When there is no wind, or very little, the sustaining force is kept
up by a short, rapid action of the pinions, and the long tail is
spread out like a fan, to assist in stopping any tendency to onward
motion. 'When there is a strong breeze, no flapping is required at
all—the force of the wind supplying the whole force necessary to

* Ibis, 1865, p. 296. .
B
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counteract the force of gravity ; and in proportion to the increasing
strength of the wind, the amount of vane which must be exposed
to it becomes less and less. I have seen a kestrel stand suspended
in a half-gale, with the wings folded close to the body, and with
no visible muscular motion whatever. And so nice is the adjust-
ment of position which is requisite to produce this exact balance of
all the forces bearing on the bird, that the change in that position
which again instantly results in a forward motion, is very often
almost insensible to the eye. It is generally a slight expansion of
the wings, and a very slight change in the axis of the body.”*

In order to turn when on the wing, a bird does not shorten the
stroke of one wing and exercise the other with greater violence, as
we should do with the oars of a boat, to produce the same effect,
nor does it use its tail as a rudder, or the swift, which has a very
small tail, but great facility of evolution, would be unable to
pursue its circling flight—but it appears to be the result of an
involuntary effort of the bird, as we turn or incline to the right or
left in walking ; the wing on the inside of the curve is depressed,
and that on the outside elevated, to a corresponding degree, and in
proportion to the sharpness of the curve. Captain Hutton says,
the albatross turns in this way when soaring, the wings remaining
rigid the whole time, and sometimes depressed to such an extent
as to be almost perpendicular to the sea; and this inclination of
the wings is always scen when the bird is turning, but at no other
time. The same may be constantly observed in the swift. The
tail having no lateral motion, could have little or nothing to do -
with the change of direction. The chief uses of the tail appear to
be, the additional surface it enables the bird to present for its
support in the air—to assist it in rising or falling by its upward or
downward deflection ; it also, doubtless, assists the bird in stopping
or slowing itself, and in maintaining its general equilibrium.

The rapidity with which the wing strokes follow each other in a
strong flying bird is enormous; so rapid are they, that in many
birds it is impossible to follow them with the eye. The Duke of
Argyll says, the heron, which is remarkable for its slow and heavy
flight, flaps its wings no less than 120 to 150 times in a minute ;
counting both the up and down strokes, there are 240 to 300
separate movements per minute. But this is as nothing compared

* ¢ Reign of Law,” pp. 160—2.
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with the rapidity of some birds. Try to count the pulsations of
the wing of a kingfisher, or of the short-winged puffin—it will be
found not only impossible to count them, but the wing itself will
become blurred, or lost to the vision, in consequence of its rapid
amotion.

It is a matter of considerable difficulty to obtain reliable data as
to the actual velocity with which birds travel through the air,
the speed acquired, however, is certainly very great. Professor
Owen mentions the historical falcon belonging to Henry the Fourth
of France, which flew from Fontainbleau to Malta, a distance of
1350 miles in one day, and remarks that ¢ the flight of a hawk,
when its powers are fully exerted, is calculated at about 150 miles
an hour.” He also tells us the eider duck’s usual flight has been
estimated at the rate of 90 miles an hour.* Audubon estimates
the flight of the American passenger pigeon at a mile a minute.
Pigeons, he tells us, have been killed in the neighbourhood of New
York, with their crops full of rice, which they could not have
collected nearer than the rice-fields of Georgia and Carolina. ¢ As
their power of digestion is so great that they decompose food
entirely in twelve hours, they must in that case have travelled
between three and four hundred miles in six hours, which shows
their speed to be at an average of about one mile in a minute.”
Hearn says, ¢ the trumpeter swan going down wind in a brisk gale,
cannot fly at a less rate than 100 miles an hour.”+ The well-known
instinct which prompts the carrier pigeon to return to its home
immediately upon being set at liberty, should it be carried to a
distance, has been made use of from very early times to convey
intelligence. Two thousand years ago, according to Diodorus
Siculus, they were used for this purpose; more recently, five
hundred years ago, the Turks sent intelligence by relays of pigeons,
(Stanley), and even now the Electric Telegraph has not quite driven
them off the road, although it has robbed their occupation of its
usefulness, and left nothing but the sporting element; in the
present day they are generally sent up from race-courses, the birds
being matched against each other for speed. Never having myself
witnessed the wonderful way in which the bird proceeds to ascer-
tain the direction it must take in order to reach its home, I will

* Todd's ““ Cyclopsdia of Anatomy, ¢ Aves,’” p. 298
+ ¢“Broderip Zoo. Recreations,” p. 145.
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quote a letter, in which Major Holland has kindly described it to
me: “In my early days,” he writes, “ I was accustomed to see
carrier pigeons sent up from Goodwood to London, (about 50
miles, 62 by road), six used to be sent in each flight; they were
started from the top of a lofty hill some 600 feet above the sea-level,
and on a clear day, the Thames (i.e. the glitter of the water in the
sun) could be made out from the hill with a glass. I have often
timed them—they generally were from twelve to twenty minutes
‘towering up,’—!.e., wheeling round and up in a spiral directly
over the trap ; they rose in this way till nearly out of sight, and
then (apparently catching sight of their destination) they make
straight for it with a swoop like a hawk ‘stooping’ on its prey :
the news they conveyed was invariably received within the hour,
so, deducting the time occupied in ¢ towering’ and catching them
on arrival, they were probably not more than thirty minutes, or
perhaps twenty in traversing the 50 miles.” It will be seen that
only an approximate idea of the bird’s speed can be obtained from
the duration of these matches ; indeed, the actual speed seems to
be one only of the many qualities necessary to make a first-rate
carrier ; it must mount rapidly and decidedly, commencing its
“ bee-line ” homewards as soon as it has towered high enough, and
alight freely upon its arrival at its home, as the time is reckoned
from leaving the trap to the delivery of the despatch. Major
Holland suggests that in order to ascertain really the rate at which
the carrier flies, it should be observed at some match the second at
which the first good “clear headed, decided ” bird makes his un-
mistakeable swoop right away, and have the time taken carefully
when he first comes in sight at his destination, (not waiting for him
to light, which he will not do till he has circled once or twice around,
as though to check his speed,) and “ the intervening time will give
the true speed of flight.” I hope this will be done by some person
who has the opportunity. Amongst the recent flights, I have
observed the following recorded in the newspapers : —

About Minutes

Faox Miles. occupied.
Chichester......... to London 60 ..oeeuens 87
Newmarket ...... ” 60 ......... 78
o Ditto eevrererrernrns " 60 ... 85
Brighton ......... ’ 51 eeenenne 75

Romford ......... » 12 el 13}
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The last was said to be a very slow flight. Supposing the first
four birds to have occupied half the time assigned to them, in
starting and alighting, as it seems probable they would, then their
average speed would be 85 miles per hour. Many remarkable
instances of pigeon flights are on record. Rennie (“ Faculties of
Birds ") mentions one from Paris to Cologne in two hours and five
minutes, at the rate of nearly 150 miles per hour. Bishop Stanley
records the flight of a pigeon to a part of Holland, 300 miles
distant, in five hours and three-quarters, at the rate of above 50
miles an hour, supposing the bird lost not a moment and pro-
ceeded in a straight line, which is not likely. Yarrell (vol. ii, p.
296, 2nd Edition) also mentions a number of birds sent up from
London, the first of which arrived at Antwerp, a distance of about
240 miles in five hours. But the most wonderful instance with
which I am acquainted, is recorded by Mr. Yarrell, in the preface
to the second supplement to his ‘ History of British Birds.” Mnr,
Yarrell quotes a letter written to him by Sir John Richardson, in
which he says :—

“With respect to Sir John Ross’s pigeons, as far as I can recollect,
he despatched a young pair on the 6th or 7th of October, 1850, from
Assistance Bay, a little to the west of Wellington Sound, and on
the 13th of October a pigeon made its appearance at the dove cot
in Ayrshire, from whence Sir John had the two pairs of pigeons
which he took out. The distance direct between the two places is
about 2000 miles.” Well may Mr. Yarrell add, “ by what extra-
ordinary power did this interesting bird find its way, and by what
route did it come ¢ ”

Major Holland estimates the flight of rooks “ going home to bed,
with full stomachs, and taking it easy,” at about 26 to 30 miles an
hour ; the speed of the albatross, in its swoop past the ship in
company with which it is cruising, he reckons at about 90 miles an
hour, “perhaps rather more than less.” The swallow, Bishop
Stanley computes at 90 miles, and the swift, when dashing in
headlong flight round the old church tower, chasing its companions
in sportive flight, Mr. Strickland®* believes to fly at the rate of
from 130 or 140 miles per hour. The wood-pigeon flies, according
to the same authority, from 90 to 140 miles in the hour, and the
rock-dove even more than this. But superior to all,—inasmuch as.

* Field, 10th March, 1866.
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their very existence demands that they should be swifter on the
wing than the birds on which they prey—are the falcons. An
eagle in the Pyrenees, Bishop Stanley tells us, was timed crossing
a valley, and found to be going little short of 140 miles an hour.
Audubon says, “the fishing eagle of America dashes down upon
its prey with such rapidity as to cause a rushing sound like a
violent gust of wind amongst trees, and that its fsll can scarcely
be followed by the eye.” In the Field, for March 10th, 1866,
Mr. W. J. Strickland says, “I have not the slightest hesitation in
saying that I believe the peregrine falcon is capable of attaining a
speed of from 150 to 160 miles an hour. Let those who are
incredulous draw their conclusions from actual observation, and not
from what they consider possible. Certainly, I never saw any
object move with such intense velocity through the air as the pere-
grine in his death rush, and the depth with which the body of the
pigeon or partridge is frequently ripped up, strongly corroborates
the impression which my sight has conveyed.” ¢ Peregrine,” well-
known in the Naturalists’ column of the Field, writing on the
same subject, thus concludes :—*“ And yet 150 or 160 miles an
hour, or rather at that rate, is a wonderful pace ; and it is difficult
to conceive any creature with lungs, living through it. Think of
the express as it flashes by the station, with just a clatter and con-
fusion of windows! It is gone; but its pace is not half that
which we have just given to the peregrine. And fo much more
than pouBLE the speed of the express! Very well; but I can
hardly as yet believe in anything faster than 150 miles an hour.
In that, however, I do believe.” Difficult as it may be to ascer-
tain the exact speed with which birds wing their way through the
air, there can be no doubt that they are capable of attaining an
immense velocity, and I do not think * Peregrine” has over-rated
the flight of his favourite falcon.

This power of passing with ease and rapidity over long distances
is of vast importance to birds living in communities ; rooks for
instance would soon exhaust the supply of food in their own
neighbourhood, we find therefore where they muster strong they
always go some miles from their home to feed. Herons go long
distances in search of food, and these birds, as well as rooks may
be seen high in the air returning to their roosting places, their lofty
flight and direct course indicating the journey to be a long one
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Mr. Stevenson tells me he is satisfied the guillemots and gulls seen
feeding in Yarmouth and Lowestoft roads during the breeding sea-
son, come from the great nesting places on the Yorkshire coast, and
Mr. Yarrell* states, on the authority of Dr. Jenner and Rev.
Nathaniel Thornbury, that the domestic pigeonsabout the Hague,
“ make daily marauding excursions, at certain seasons of the year, to
the opposite shore of Norfolk, to feed on vetches, a distance of
forty leagues.”

Sir Thomas Browne, whose keen observation nothing escaped,
speculated in his “ Hawks and Falconry ” on the “ swiftness of the
hawk,” and “‘the measure of their flight” . . . and adds, “how far the
hawks, merlins, and wild fowl, which come unto us with a north-
west wind, iu the autumn, fly in a day, there is no clear account, but,
coming over the sea, their flight had been long or very speedy.
For I have known them to light so weary on the coast, that many
have been taken with dogs, and some knocked down with staves
and stones.”t We are not much better informed on this subject
now than we were two hundred years ago, when Sir Thomas Browne
penned the above observations ; the exhausted birds still arrive on
the coast, and after a brief rest to recruit themselves, disperse inland,
but whence they come, and by what route, the scraps of evidence
we possess, only enable us to guess. Our subject is flight, not mi-
gration, and I must only touch upon the latter so far as it serves to
illustrate the immense power of enduring protracted flight, possessed
even by some of the weakest of our land birds ; but that many of
our little spring migrants can endure the fatigue of such a flight as
they must make to reach our shores, is too wonderful to believe,
were it not placed beyond all doubt that they do undertake such
flights, from the the fact of their having been captured on board ships,
far from any land. That the albatross should follow a ship for many
days in succession, or that the Cape pigeon should be known to
have done the same for a distance of 1500 miles, or that the same
giant petrel (Procellaria gigantea) for three weeks, should hover about
the vessel in which Mr. Gould was sailing,} is sufficiently astonish-
ing, even allowing them an occasional rest on the surface of the
water. But what shall we say to the great tit (Parus major), 920

* Vol. 2, p. 292, second edition.
+ Sir Thomas Browne’s Works, tract v, vol. iv, p. 189, Wilkin's edition.
% «Ibis,” 1865, p. 292.
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miles from land, or the tit-lark, 1300 miles on the one side from
the nearest main land of South America, aud on the other, 900 miles
from the Island of Georgia! Both these instances however, are
recorded by Bishop Stanley,* the former on the authority of
Foster's North America, and the latter on that of Dr. Traill, who
saw the interesting little wanderer at Liverpool, where it was con-
veyed by the ship on board which it was taken. Thompson, in his
“ Natural History of Ireland ” + gives an interesting account of a
flock (or it may be flocks) of snowy owls, which for several days
followed a ship on her voyage from Quebec to Belfast, in November,
1838. The ships * log-book ” states that thirty or forty were seen
on the 16th November; on the 17th a few alighted on the masts,
and two were captured ; on the 18th, fifty or sixty flying about and
alighting on the rigging ; 19th and 20th, owls seen both days and
two more captured ; on the 21st, a gannet and a curlew were seen,
but the owls appeared no more. ¢ The vessel was about 250 miles
from the Straits of Bellisle, the south-east point of Labrador, when
these owls first appeared, but sailing eastward, was, on the day they
were last seen, about 740 miles distant thence, and 480 miles from
the southern extremity of Greenland, which, for some time, was
the nearest land.” From the birds appearing and disappearing at
uncertain intervals, and in fluctuating numbers, Mr. Thompson is
of opinion, the same individuals did not present themselves on each
occasion,butthatthey were successive flocks migrating to moresouthern
latitudes. The captain of the vessel describes the appearance of these
splendid birds, hovering in silent flight around his ship in mid-sea, as
beautiful in the extreme. Many other instances of the extraordi-
nary powers possessed by birds to endure protracted flight, are on
record, but these well authenticated examples are quite sufficient for
the purpose of showing how wonderful is the power which enables
creatures, so delicate, and apparently so feeble as our little summer
migrants, to obey the mysterious instincts of nature which urge
them to face all the dangers of an adverse element, and wing their
way from distant climes ; returning, in some cases, almost to the
day, to the land of their birth, to fill our groves with melody, and
labour ceaselessly for our benefit.

I have endeavoured, hurriedly, and I fear imperfectly, to show

* Familiar History British Birds, voli, p. 94, third edition.
+ Vol i, pp. 102—6.
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how the opposing forces of gravity, and the resistance of the
atmesphere—the first represented by the weight of the bird,
exerting a constant downward influence ; the second being made
available by the surface presended to its action by the open
wings of the bird, and forming the fulerum against which
the mechanical force of the wing stroke is directed—how these
two forces, equalized by the wital force of the bird, form the
resisting media which enable it by muscular action to mount into
the air. I have next tried to explain briefly, the wonderful
mechanism by which the wing is worked, the construction of the
wing and its various forms, some of the principal forms of pro-
gression, and the mode in which each is accomplished, and, finally,
have ventured a few remarks on the speed acquired by birds, and
their power of sustained flight.

In conclusion, I cannot help expressing the wonder and admira-
tion with which this display of the wisdom of the Allwise Creator
fills my mind, and, I doubt not, the mind of everyone present ; how
great the contrast between the silent and mighty working of
natures unchanging laws and the puny efforts of man, who with
all his boasted skill, has not yet been able to construct a machine
to enable him to navigate the air, and even with the bird before
his eyes has failed to learn its lesson.

VIIL

MISCELLANEOUS NOTES AND OBSERVATIONS.

Aquma oars.sic.'ms, Golden Eagle.—The first authentic instance,
to my knowledge, of the appearance of the Golden KEagle in
Norfolk occurred in November, 1868, under the following circum-
stances :—The bird was found dead in the Stiffkey Marshes, by a
fisherman named Green, who communicated the fact to Mr. T. J.
Mann, my informant, who happened to be shooting in that neigh-
bourhood. That gentleman carefully examined the bird as it lay,
but finding it too much decomposed for preservation, secured the
sternum and feet, from which the species was readily identified.
From an examination of onme of the feet and from Mr. Mann’s
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description of the plumage of this bird, I have no doubt that
it was an adult male, and judging from the locality in which-
it was found—close to the sea—it was most probably the victim of
a random shot, and died almost as soon as it reached the shore.

CRrus CINEREA, Crane.—The spring of 1869 has been remarkable
from the fact of several of these fine birds—usually considered
very rare visitants to our coast — having appeared in Norfolk, and
other parts of Great Britain.

About the 7th of May, a young male, which was seen in
company with another, was shot in a barley layer on Mr. B.
Hume's estate, uear the borders of the two parishes of West
Somerton and Winterton. On the 25th of May a second was
shot at and winged in a Salt Marsh at Thornham near Lynn,
and was kept in confinement till the 5th of June, when it died.
Again on the 4th of June, another young male was shot at South
Pickenham, near Swaffham, which, with four, stated by a cor-
respondent in the “Field” to have been seen at Burnham, of
which two were said to have been killed, were probably members
of one flock dispersed over that part of the county. The
occurrence of so many examples of this bird in one season is the
more remarkable, inasmuch as not more than four are known to
have been obtained in Norfolk during the last half century. In
Sir Thomas Browne's time the Crane is said to have appeared often
in hard winters.

MORTALITY AMONGST SWALLOWS AND MARTINS.-—The unusually
low rate of temperature which prevailed towards the end of May,
appears to have caused the death of a very considerable number of
Swallows, Martins, and Swifts, throughout the county, the
particulars of which have reached me from various quarters.
Most of them appear to have been found dead on Saturday, the
29th of May, having been seen for two or three days previously
in a very feeble and emaciated state. Hundreds appear to have
died about this time throughout the county. Indirectly the
extreme and unseasonable cold, was, no doubt, the cause, but on
examining the register kept in the rooms of the Literary Institution
in this city, I find that between the 24th and 29th of May, the
temperature varied at night between 48 and 40 degrees, the lowest
being on the Saturday, at which time the chief portion of the
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birds had perished. I therefore attribute their death rather to
hunger than cold ; since the absence of sun deprived them of
their usual insect diet, and when thus enfeebled the cold had a far
greater effect upon their vital powers. I examined several and in
all cases found them only skin and bone, their breast-bones being
painfully sharp, and showing plainly the amount of their priva-
tions. Swallows and House Martins evidently suffered most, and
Sand Martins in a somewhat less degree, being- essentially a
- water-side species. Swifts were also picked up, but these birds,
later breeders than the rest, I imagine must have betaken them-
selves southward to avoid a like fate.

On the 27th of May, a gentleman driving from Bridgham to
Harling, found the parapet of the bridge over the Thet lined with
Swallows and Martins, which did not attempt to fly away. Some
sat in the road and scarcely troubled themselves to stir as he
approached. On the morning of the 29th, Mr. Solly, a butcher, in
passing over the same bridge, literally drove over a group or two of
these poor birds, which he, of course, imagined would rise on his
approach, but on descending from his cart found them too feeble to
fly, and many of them dead. ‘I'hey sat in clusters of four or five,
with their heads inwards and huddled together for warmth. They
had collected on the south side of the bridge, protected from the
north and east by a small plantation, and of course whilst able to
seek their food had frequented the water's side. At West Harling,
Mr. J. Ringer had several picked up dead in his paddock on the
29th, and one in a chicken’s coop ; whilst for a day or two before
his men ohserved them flying into the cattle sheds and stables for
shelter whenever a door was left open, tamed to a most pitiable
extent, by their want of food. From Yarmouth and Lynn the
same accounts were received and at the same time, between the
27th and 29th Mnr. Cole, a bird-stuffer in Norwich, had upwards
of sixty birds, chiefly Swallows and Martins, with a few Swifts,
brought in dead, or dying, by boys, for sale. One man brought in
.twenty, all picked.up in the vicinity of this city. Mr. Crompton
ascertained that at Haveringland as many as seventy were picked
up dead under the cattle sheds, apparently almost all the birds of
the Swallow tribe in that neighbourhood, and similar reports have
appeared in our local journals from many other localities.

In Suffolk, the same mortality was noticed, and Mr. T. E.
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Wilkinson, of Rickinghall, in a letter to the *Times” of June
4th, says :—* Dozens of Swallows and Martins were found lying
dead in this neighbourhood on Sunday last, May 30th, after a
severe hoar frost.” A similar occurrence is recorded in 1816 by
Messrs. Sheppard and Whitear in their ¢ Catalogue of Norfolk
and Suffulk Birds.” At that time, as late as the 4th and 5th of
June, hundreds of these birds were picked up at Christ Church,
Ipswich, which had collected in knots, and sat on the grass in
parcels of thirty and forty. The same summer many House
Martins were found dead in Norfolk, and some were so weak that
the cats sprang upon and killed them as they flew near the
ground.—Henry Stevenson.

NoOTE ON THE RECENT VISITATION OF LADY-BIRDS, &c.—Norfolk
has shared the advantages derived from the timely visit of immense
flights of Lady-birds, and the plague of Aphides, from which
vegetation was suffering so severely, has rapidly disappeared before
them. There has been great discussion as to how far we are
indebted to immigration for these friendly visitors, and from
whence they come; of course opinions differ greatly, but I am
inclined to believe we need not revert to that shadowy land, “the
Continent,” to account for their presence.

In my own garden there have been immense numbers, but the
numbers of the larve, I observed, was also very great. Their
onward movement in search of fresh supplies of food would, I
think, account for their congregating on the shore, which has led to
the impression that they had just arrived in this country; but
their flight, although strong and rapid, is not, I believe, sufficiently
sustained to carry them far over the sea, into which they would
drop exhausted and perish.

In support of this view I will mention a circumstance which
occurred off the Norfolk coast, on the 24th: of July last. A
yacht belonging to Mr. Cresswell of Lynn, sailing off Hunstanton,
passed through a mass of dead Lady-birds, accumulated on the
surface of the water, about ten feet broad, and extending for two
or three miles, bearing the appearance of a black stripe on the
water.
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This occurred in the Wash, about nine miles from the Norfolk
and thirteen miles from the Lincolnshire shore; the wind was
very light in occasional puffs from off the Norfolk shore, and the
exact locality the entrance to the channel called the ¢ Bull dogs.”

Mr. Cresswell accounts for the presence of this vast mass of
dead Lady-birds as follows:—At low water there are uncovered
sands, with pools and channels between them, extending from
the shore to the navigable channel called the ¢ Bull dogs.”
He presumes that the mass of dead Lady-birds in the ¢ Bull
dogs” were drowned by the rising water covering the crown of
the sands on which they had rested, and brought by the current
into the vast accumulation the ¢ Wild Duck ” passed through.

There is very little doubt these Lady-birds left the Norfolk
shore, and alighting on the first uncovered spot they came to,
were saved from dropping exhausted into the sea, only to
be drowned by the rising flood which gradually covered their
island resting place. But had they possessed the strength to
renew their flight, and chance directed them either to the Norfolk
or Lincolnshire cosst, any person witnessing their refurn would
probably have been impressed with the belief that they were a
fresh arrival from ¢ the Continent.”

At the same time and place the “ Wild Duck ” was surrounded
by an immense swarm of what at the time were believed to be
Wasps, but which, from the description, I have no doubt were
Syrphide, of at least two species, one much larger than the other.
These were so numerous that they were swept from the sails-in
thousands, and whilst one man steered, another had to be employed
in brushing them off him ; as it was they did not escape being
bitten, the bite was attended with considerable pain and swelling.

These Syrphide had probably accompanied the Lady-birds in
their flight ; but their superior powers on the wing had saved them
for a time from the fate which had overtaken the latter— only for
a time however, as they would soon add their numbers to the
slain.

The thought suggests itself whether this impulse to leave the
shore is not a provision of nature to rid us of what, after having
performed its allotted purpose, would prove a serious nuisance if
remaining.
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N.B. When I wrote the above note I had not observed Mr.
Cordeaux’s note in the ¢ Zoologist.” s.s., p. 1839. On the 24th
of July, (the same day as above referred to), about thirteen miles
from the Lincolnshire coast, his cutter ran through numerous belts
of water “from a few yards to some hundreds in breadth, and
extending both to port and starboard as far as the eye could reach ;”
so full of myriads of green-winged Aphides as to present a * thick
pea-soup appearance.” The air in and around this city literally
swarmed with these insects during the whole of that day, M.
Cordeaux also mentions the astonishing number of the larvae of
the Lady-bird in the pea-fields—ten or twelve on each plant.
“There were many of the perfect insects, but the larve out-
numbered the parents as fifty to one.” —T. Southwell, Sept., 1869

FLETCHER AND 80N, PRINTERS, NORWICH.
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Mr. Kitton has brought before us in his paper “ On Growth
and Reproduction in the Lower Forms of Vegetable Life,” a
class of objects for the study of which this region offers peculiar
advantages, and of which few men in Europe are more fitted to speak
than himself; while Mr. Barrett has contributed a paper I do not
hesitate to call one of unusual importance “On Coast Insects found
Inland.” To this paper I shall again refer before I close, as it
seems to me to open views of great interest touching the question
of the perpetuation of species; when we think of such extremely
frail genera of insects retaining their forms, or even existence,
through enormous periods of time, and under circumstances
singularly changed. Mr. Stevenson’s remarks that same evening
on the breeding of certain coast birds on the same spots, cor-
roborated, as they were, by the examples quoted by Mr. Bayfield
of the existence of seals in the Caspian Sea and Lake Baikal, in
conjunction with the paper, form a good example of those un-
expected coincidences which must occur in our studies when
accurate observations are made, by which one branch throws
light upon another while itself receiving illustration ; for I do not
suppose that the rationale of the existence of the insects or
birds at Brandon would have been so fully made out, had not the
little fluttering objects of Mr. Barrett’s care been brought to
notice.

Mr. Stevenson’s paper on the abundant occurrence last year
of the Little Gull on the Eastern Coast, with the light he has
thrown upon its line of migration, is just one of that class of
records combined with scientific discussion of facts, for which this
and all Naturalists’ Clubs are formed.

It will be remembered that a Sub-committee was formed for
the purpose of compiling a Fauna and Flora of the county. The
first part is published in this year’s Transactions—the Mammalia,
by Mr. Southwell, from whose pen we gladly print a former
paper “ On the Ornithological Archamology of Norfolk.” I wish
he would have allowed his letter to us from Diss, during his
temporary absence, also to have appeared, if only as a specimen
of how quiet and simple observation of natural phenomena,
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with the hope that through us the mental and moral benefits of
the study of Natural History may become more widely felt. Time
was when objections were made to our studies, and fears were
entertained of their tendency. We have pabsed, or nearly passed,
through such fears and objections. No one now will talk of the
danger of Geology, and even Darwinian theories are now seen in
a better light, whether by supporters or opponents, than was the
case not long ago; and therefore surely the desire and the power
also, perhaps, has increased of spreading the refining tastes and
Ppleasures of our science to many beyond our circle. The poet and
the man of genius are the endowed ones, but we, who listen to
and enjoy with understanding the results and outpourings of their
genius, are the blessed ones. They exist for us and we for them
mutually. So one great privilege and honour of the students of
Natural Science will be found, not only in reckoning in their
select circle a few successful and gifted observers, but in the fact
that through their means the enjoyment and the privilege of an
intelligent admiration of Nature is extended to and shared by
thousands. May it not be possible, I would suggest, at this
moment, when popular education is about to take a great stride,
for us and our kindred Societies to devise and urge some means
whereby the knowledge and pleasure of Natural History should
be laid open both to the young and to the intelligent adults of
our cities and villages. The.late Bishop Stanley, when a rector,
and Professor Henslow in the same position, succeeded to a
marvel in their country villages in creating a passion for Natural
Science. Some Clubs offer prizes to young people to stimulate
them to the study, and with good effect. I look to our Museum
and regret to see bhow little the curiosity which brings numbers
here on open days is turned to effective account, and as to the
achools already existing, and about to be called into existence, both
for juvenile instruction by day, and adult education at night, I
oan only join with Professor Huxley’s regret that popular elemen-
tary books for such classes are as yet so incurably bad, and that so
little care is taken that the great works of Nature should be
properly presented to the quick eye and heart of youth, or the
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tion to the wonderful variety and extent of learning and observation
in Dr. Darwin’s last book. He calls it the ¢ Descent” of Man,
rather, as has been well said, it is the “ Ascent” of Man. If—though
I do not say he has succeeded, but if he has proved that man is
in body developed from some hairy, sharp-eared arboreal quadruped,
some of us will be made to remember our classic reading of Dryads,
Hamadryads, Fawns, and other legendary creatures of poets and
prehistoric traditions, quite as interesting as heraldic griffins,
.and dragons, which anticipated geologists, and which we would not
willingly give up any more than quite believe; but I would
maintain it is an “ascent,” in one sense, rather than a ¢ descent,”
Dr. Darwin exhibits, for when he shows how many creatures,
four-footed or biped, far below man in dodily formation, yet far
surpass not only the lowest, but even many considerably advanced
races of men in mental and moral qualities he makes us feel,
that whencesoever man has developed in bodily organization, he has
risen from a lower condition even compared with the brutes, and
certainly proves that whencesoever and howsoever derived, man can
never in any stage of development become a complete animal
worthy of belonging to the brute company. He must be in body
and in mental condition either below the beast or above! We
wrong the animals, whose natural history is our study, when we
talk of a man being, or making himself a beast or a brute ; for
the beasts would disown him, and show him to be worse than
they, if he is not higher ; and we wrong our own higher nature,
when we forget or disregard the physical condition in which we are
here dwelling.

As the butterfly is ever but a beautiful winged grub, so man
carries the limiting conditions of body in his highest flights of power,
and in his bodily imperfections is conscious of higher energies and
destinies. 'Whether developed from the protoplasmic matter lining
the ocean’s bed, and cleaving to its rocks miles deep, or descended
from quadruped or biped in bodily organization, I care not ; for to
use the recent words of Mr. Froude to the students of St. Andrew’s
University—* It is nothing to me how the Maker of me has been
pleased to construct the organized substance which I call my body.
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It is mine, not me.” The “Nous,” the intellectual spirit being an
ousia—an essence, we believe to be an imperishable something
which has been engendered in us from another source. As
‘Wordsworth says :—

¢ Qur birth is but a sleep and a forgetting ;
The soul that risés in us our life’s star,
And cometh from afar ;
Not in entire forgetfulness,
Not in utter nakedness,
But trailing clouds of glory do we come,
From heaven which is our home.”
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I

ON THE ORNITHOLOGICAL ARCHZAEOLOGY OF
NORFOLK.

By THOMAS SOUTHWELL.

Ir is singular how little information we find in the works of old
writers, with regard to the Natural History of Norfolk, in the
times of which they write, although Lincolnshire and Cambs. are
often mentioned, and lists of the birds found there given. This
may, perhaps, be accounted for in some measure by the out of
the way ” situation of our county ; certainly not by any scarcity of
the feathered race, which was probably quite as numerously repre-
sented here as in either of the two counties named. There is no
doubt some species lingered here long after they had ceased to
frequent better known districts. Indeed, it would be surprising
were such not the case when we consider the geographical position
of Norfolk ; the coast, projecting into the German (cean, offering
a resting-place for migrants passing to and fro; the broads and
fens affording a secure home for the aquatic species ; and the woods
and uplands of the interior presenting every variety of attraction
for those species whose habits required such retreats. So great is
its diversity of feature and soil, that as old Fuller truly says, “All
England may be carved out of Norfolk, being represented in it,
not only as to the kinds but degrees thereof ; for here are fens and
heaths, light and deep, sand and clay grounds, meadow-lands,
pastures and arable, woodlands and woodless.”

Drayton, in his “ Poly Olbion,” says Mr. Lubbock, occupies
pages with the enumeration of different species of birds found in
Lincolnshire, but dismisses poor Norfolk with a passing intimation
that the open country around Brandon is admirably suited for
hawking. Camden, too, gives an interesting account of the
Lincolnshire fens, but of Norfolk only tells us, when spe’aking
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of Hunstanton, “ The catching of hawks, the abundance of flah,
with the jet and amber commonly found upon this cosst, I pur-
posely pass by, because other places also in these parts affurd
them in great plenty,” (Edition 16956). Gough, however, in his
edition of Camden’s Brit.,—writing, probably, about 1789,—gives
a description of a Lincolnshire Fen, which I will quote, as from
the similarity of the country, I have little doubt it would apply
equally well to our Broads at the same period :—

“The East Fen is quite in a state of nature, and oxhibits a
specimen of what the country was before the introduction of
draining. It is a vast tract of morass, intermixed with numbors of
lakes, from half-a-mile to two or three miles in circuit, communi-
cating with each other by narrow reedy straits ® ® ® % % Tl
maultitude of starlings that roost in these reeds in wintor broak
down many by perching on them. A stock of reeds, well harvested
and stacked, is worth two or three hundred pounds. The birds
which inhabit the different fens are very numerous. Bosidos the
common wild duck,—wild geese, garganies, pochards, shovelers,
and teals, breed here. Pewit-gulls, and black terns, abound, and
a few of the great terns, or tickets, are wecen among them : the
great crested grebes, called gaunts, are found on the Kast Ken;
the lesser crested, the black and dusky, and the little grebe, coots,
water-hens, spotted water-hens, water-rails, ruffs, redshanks, lsp-
wings or wypes, red-breasted godwits, and whimbrils, are inhabi
tants of these fens. The godwits breed near Washonhborough, the
whimbrels only appear for sbout a fortnight in Msy, near Spalding,
and then quit the country. Opposite to Foss-dyks Wash, during
summer, are vast numbers of Avosettas, called thers yelpers, from
their cry as they hover over the sportsman’s lead like lapwings ;
knots are taken in nets along the shores, near Fom-dyke in grat
numbers during winter, but dissppesr in spring  The short-ared
owl visits the neighbourhood of Washenborough with the wood-
oocks, and protably perforins its migrations with those bisds,
quitting the country st the same time.  Jt dom ot perch on tom,
but coneeals iteelf in old, long grass. Michsd Drsyton couwnersts
the following birds inbabiting the fems: “the dwk wnd wmallad,
the teale, the povsander, the widgoon, the guldeneye, the wuonth,
[mmew 17, 1he cout, the water-ben, the dabebick, the puflis, the
wild swan, 1he ike, [k 17}, the beron, the crane, the auipe, the
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bidcock, [water-rail], redshank, bittern, and wild goose: among
such as flying feed, the sea-mere, sea-pie, gull, curlew, cormorant,
and osprey,’ ” (Camden’s Britannia, Gough’s Edition, 1806, vol. ii,
pp. 380, 1). In another place, speaking of Crowland, he tells us:
“Their greatest gain is from the fish and wild ducks that they
catch, which are so many, that in August they can drive into a
single net 3000 ducks ; they call these pools their corn-fields ; for
there is no corn grows within five miles.”

In addition to occasional scraps of iniormation which come to
light, often presenting themselves in strange forms, such for
instance as a “bill of fare” at some great feast,—we fortunately
possess two very valuable records, one the ¢ L'Estrange Household
Book,” kept during the years 1519 to 1578 ; and the other,—the
most valuable of all our local records of the past,—a paper by Sir
Thomas Brown, referring to a period about a hundred and fifty
years later, and giving an account of the birds found in Norfolk
in his time; his known accuracy and keen-sightedness render
this list perfectly trustworthy so far as it goes, and a most welcome
legacy to modern ornithologists.

First in point of date comes “the household and privy purse
accounts of the L'Estranges of Hunstanton,” kept during the
reigns of Henry the Eighth and his children, from 1519 to 1578,
communicated to the Society of Antiquaries by Mr. Daniel Gurney
of North Runcton, in 1833. This curious record of the expendi-
ture in the house of one of the ¢ better sort of gentry,” when
Henry the Eighth filled the throne, is full of all sorts of antiqua-
rian interest, but its great attraction to us consists in the entries
containing the names of the wild birds supplied for the use of the
household, with the price paid for them, or the rewards given to
the servants who brought them as presents from the neighbouring
gentry, and often specifying the mode by which they were pro-
cured,—as by hawking, the cross-bow, or the gun. In those days
the landed gentry depended almost entirely upon home supply for
provisioning their establishments, and as most of their out-door
servants were boarded in the house, no small quantity was required
to supply those patriarchal abodes.* Provision seems to have been

# On festive occasions the quantity of provisions provided was prodigious;
take for example a feast given on the occasion of the *intronazation” of Nevell,
Archbishop of York, in Edward IV’s reign : Among the goodly provision
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where it would make a much handsomer dish than the curlew. I
can only infer, from the value attached to these two birds being
precisely the same, that the crane was less esteemed for the table
than has been generally supposed, or that the curlew was con-
sidered more of a delicacy than it now is, or it might be that its
wary habits being too much for the cross-bow it was more of a rarity.

The bustard is only twice mentioned ; the first time, Christmas,
1527, as having been killed, with eight mallards and one heron,
by the cross-bow; the second time, three years after, in the
following entry :—

Itm in reward the xxv day of July, [1530,] to Baxter’s svnt.
for bringyng of ij young bustards . . . j

The “reward” does not seem to have been very lnrge, Jjudging
from some other entries of the same nature which I add by way of
comparison.

The bringers in of 3 *feasands,” half a buck, some strawberries,
and a “cygnett,” each received 4d.; the reward for a fresh salmon
was 2d., except on one occasion when the following entry occurs :—

Itm in reward the xxj daye of December, to a felaw that
brought a samon from Lambard, the Miller of Swanton
Mills . . . . . . . . viijd,

Possibly the distance may have produced so large a reward in
this instance. I am surprised to find the bustard mentioned only
twice, a8 it must have been frequent in Norfolk in those days.

The principal means by which the birds mentioned were
obtained was the cross-bow ; some idea of the skill with which this
rude instrument must have been used may be gained from a list of
the birds killed with it, viz.:—wild geese, bittern, mallards, swan,
crane, bustard, and heron. Next come the hawks—the goshawk
sends in his pheasants ; the sparrow hawk, rabbits and partridges ;
and the brave little hobby, on one occasion fourteen, and on
another twelve larks. 'Water-dogs were formerly trained to take
wild-fowl, and to the ¢ spannyells” share fall six mallards and
five coots.

Hitherto, both birds and beasts had only the snare, the hawk,
and the cross-bow to contend against, but in the first week in
November, 1533, a new era is introduced, and a much more
terrible engine of destruction comes amongst them—*‘ Itm a watter-
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rows, and dotted with villages and pleasant country seats, would
appear as moors overgrown with furze, or fens abandoned to wild
ducks . . . . many breeds, now extinct or rare, both of
quadrupeds and birds, were still common.” Foxes swarmed, the
white-maned wild-bull was still found “in a few of the southern
forests,”” the badger was common, and the wild-cat and yellow-
breasted marten frequent. White-tailed eagles *preyed on the
fish along the coast of Norfolk ; on all the downs, from the British
Channel to Yorkshire, large bustards strayed in troops,” and our
marshes were still frequented by the crane and the spoonbill.
“ Some of these races, the progress of cultivation has extirpated, of
others, the numbers are so much diminished that men crowd to
gaze at specimens as at a Bengal tiger or a polar bear.”

The worthy doctor is singularly free from the curious “ conceits ”
so frequent in the writers of his time, as indeed might be expected
from the denouncer of ¢ vulgar errors;” and what is most im-
portant, records the results of his own observations, scorning the
glaring plagiarisms then so common, by which the most absurd stories
were again and again repeated. ~The crane, he tells us, was often
met with in hard winters, especially about the open country ; but
he considers they had been more plentiful, for he adds, ¢ in a bill of
fare, when the mayor entertained the Duke of Norfolk, I met
with cranes in a dish.” Bustards were then common, and ‘ were
accounted a dainty dish ;” the bittern was also abundant and con-
sidered good eating; he “kept [one] in a garden for two years,
feeding it with fish, mice, and frogs ; in default whereof, making a
scrape [Z.e. laying a train of corn] for sparrows and small birds, the
betour made shift to maintain himself upon them.” Ravens were
so plentiful that he attributes the scarcity of kites about the city to
their presence. The black grouse was doubtless then, as now,
found near Lynn ; for he remarks: ‘The heathpoult, common in
the north, is unknown here, as also the grouse; though I have
heard some have been seen about Lynn.” Very little is said about
the hawks, although they must have been well-represented. The
golden eagle he, with his usual caution, disclaimed as a Norfolk
bird, although I am happy to say we may now, thanks to the
exertions of Mr. Stevenson, add it to our already comprehensive list.
The sea eagle, the osprey, found about the fens and numerous
broads ; the kite, then numerous, and the common buzzard and
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Now the facilities of transit, both for passengers and merchandise,
are so great, that the prices of produce are equalised throughout
the kingdom, and any local attraction draws hosts of tourists to
the spot. The wild cliffs and headlands which protect our island
home from the ravages of the ocean are no longer the remote
regions they formerly were, the railway brought them close to
the great centres of “ civilization,” and man, the destroyer, soon
found fresh material for the exercise of his avocation. Until the
recent passing of the “Sea-birds Protection Bill” put a stop to
such practices, excursion trains were run to certain parts of our
coast, where during the breeding season multitndes of gulls and
suks are known to congregate, conveying large numbers of so-
called ¢ sportsmen,” who, thoughtless of the cruelty and mischief
they were perpetrating, slaughtered them without mercy, leaving
their callow young to die of starvation! Every humane man, even
though he have not the love for those harmless and beautiful birds,
which a study of their habits is certain to inspire, must rejoice
that a stop has been put to this wasteful destruction of God’s
creatures.

One more glance, and that a very brief one, at the feathered
population of our county. Another 150 years have passed, and
the Rev. Richard Lubbock gives us his “ Observations on the
Fauna of Norfolk,” a book of which it is impossible to speak too
highly, and which, fortunately, is well known to most of us. It
gives such a picture of the Broad district as almost makes one
long for a return of the past; from its careful perusal we arrive
(to quote Mr. Stevenson) at the * startling conclusion,” that with
the exception of the spoonbill and the cormorant, the same species
found nesting here in 1671 were still residents up to the close of
the present century.

During a period of 150 years, two species only has ceased to
breed in Norfolk, but in the fifty years which have since elapsed,
no less than six species have entirely deserted us during the breed-
ing season, viz. ;—the peregrine falcon, kite, common buzzard,
bustard, avocet, and black-tailed godwit; five other species have
virtually ceased to breed here, namely :—the hen and Montagu’s
harriers, short-eared owl, bittern, and black tern, only a pair or
two of which, from time to time and at uncertain intervals, return
to their former homes. Several other species are rapidly dis-






24

IL

ON A METHOD OF REGISTERING NATURAL HISTORY
OBSERVATIONS.

By Avrrep Newron, MLA, F.R.S, &c.
Read 30th August, 1870.

ANnyrHING that helps to facilitate or render less irksome the task
of recording observations in any branch of Natural History, must
need deserve the best attention of Naturalists. I accordingly
trust that the remarks I have now the pleasure of communicating
to the Society, may be thought worthy the notice of some of its
members, and I do this the more confidently because I have found
the method I propose to explain to work well in practice, having
had experience of it for a period of more than ten years.

I may premise that I am one of those persons who have never
been able to keep a regular journal—in the common acceptation of
the term—for any length of time; and, without attempting to
defend my failing in this respect, I may say that I believe I share
this defect with very many others. But no one has been more
fully aware than myself, of the importance of noting down a
continuous series of observations in regard to that part of the
animal kingdom to which I have chiefly devoted my attention.
Accordingly, I endeavoured to discover a method which would at
once secure this desirable result, and yet be free from the objection
I have mentioned. It appeared to me that my end would be
attained by using a sheet of paper which should be ruled -with
horizontal lines, so as to occupy each line with the observations of
one day, and divided into vertical columns, so as to fill each column
with the observations of one species—but in order to save time in
entering such observations, as well as to bring them into a con-
venient space, it would be necessary to keep the record, as far as:
possible, by means of symbols; and, while naturally using
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Chaffinch, but we wished to know whether this act—important
as marking the accomplishment of a physiological change in
the organization of the performer—was merely an individual
peculiarity, or whether it had become general among the species.
‘We hoped further—and in this we were not disappointed— that
several hitherto unsuspected facts in the economy of birds might
be revealed to us. Thus the series of observations we began to
carry on was, as has been said, on a far more extended scale than
any which had been previously brought to our knowledge, and,
I may add, than any with which I have since become
acquainted.

And now for the plan of keeping this ¢ Register ” which we
pursued. I have already said that the observations were recorded
by symbols in such a manner that each day’s work was expressed
in one horizontal line, and that the entries respecting each species
formed a vertical column. The book we had prepared contains,
besides space at the top for headings to the columns, thirty-one
such ruled lines extending across.both pages, so that whenever it
is opened it displays at one view the observations for a whole
month. The first column to the left marks the days of the month.
Next follow ten columns for a rough meteorological register,
which had been begun some time before by my brother, and was
continued in the hope that it would throw some light on the
movements of birds. To this I shall ggain return, merely mention-
ing now that nine of these columns are narrow and contain
thermometrical and barometrical records, the direction of the
wind, and the amount of downfall (if any). These are followed
by one, some two-and-a-half-inches wide, left for a brief description
of the weather. Then comes the strictly ornithological part—

. a series of some fifty-five narrow columns, at the head of each

of which is written the name of a bird, beginning with the
species which, roughly speaking, were supposed to be Residents,
and then passing to the undoubted Migrants—the names of which
were included or omitted according to the season. To these
succeed three wider columns, wherein are written at full length
as occasion rbquires, the names of birds seen the appearance of
which is not sufficiently constant to justify the devotion of a
column to them, as well as of downright stragglers; and also such
other memoranda as seem worthy of note—the flowering of
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denote the sex of the species observed ; and very significant is
such an entry as ¢ 33 under the heading of ‘ Nightingale” or
“ Wheatear,” recording the arrival (a few days, generally, after the
male) of the female of the migrant species, an entry sure to be
followed ere long by p, 2p, 3p, pp, and finally ppp; shewing that
“a pair,” “two pairs,” ‘“three pairs,” ‘“several pairs,” and the
“wusual number of puired birds,” had been seen on that day—
for while 2p and 3p respectively denote two and three pairs, pp
signify several pairs and ppp the usual number of pairs. But the
mention of this symbol (which, variously combined, makes so
great a show in the ¢ Register ” for the months of April, May,
and June) should, perhaps, have been preceded by the notice of
another. I have already referred to our wish of determining the
date at which the song of a species commenced. Others, I
believe, have kept a record of facts of this kind; but it seemed
equally desirable to know how long the song lasted. For these
two purposes whenever a bird was heard to sing a dash or short
horizontal line — is placed above the symbol (whatever it may
be) indicating the mere appearance of the species. If two birds
were heard singing, two dashes = are so placed ; if three, three
dashes ==; if four, four ==; if five, five—the fifth being marked
across the others E, and so on. But, as it was not always con-
venient to number precisely the musical performers, a single dash
with a mark S across it indicates that several birds of the species
were singing, and two dashes with a like cross mark =g signify
that the act of singing had become general.

On the same principle as the pairing of birds is shown, so also
is their flocking together or associating in family parties—which
last seems to be imitiatory to the first; the letter f being here
used as the letter »p was in the former case, with this addition,
however, that when the number of birds in the flock was counted,
it is expressed by a numeral affer the letter :—thus 15 notifies
the observation of a “flock of fifteen ;” but 2f means *two
Slocks,” ff ¢ several flocks,” and fff * many flocks.”

These comprehend, I believe, the whole of the symbols we used;
and I cannot think they will be deemed too numerous, or too
complicated. Should the method appear otherwise on first ac-
quaintance, I believe the difficulty will be speedily found to vanish
in practice, though I will admit that the inventor of a system of
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Society with- this account of it; but I will give ¢wo instances
of information acquired by its means which was entirely
unexpected.

The very first autumn we tried the plan, (that of 1849,) we
found, to our great surprise, that the Song-Thrush, after being
unusually abundant in September and the beginning of October,
about the middle of that month began to grow scarce, until, by
the end of November, hardly one was left ; and so passed on some
ten weeks, when, at the end of January or beginning of February,
the species reappeared. Succeeding years confirmed the observa-
tion and I was finally enabled to announce (Ib:s, 1860, pp. 83,85)
the unlooked-for fact that with us the Song-Thrush was one of the
most regular migrants among birds—a fact which although well
known on the continent, had been neglected by almost every
English historian of the species. 'We found the most convenient
way of counting the individual Thrushes we saw to be by trans-
ferring from one coat pocket to another a common gun-wadding.
As shooting-coats have usually many pockets, the process was not
difficult ; and it was even possible to appropriate a pocket to each
of the three species we wished to number. It will of course be
understood that the same bird might be counted over again—but
for the sake of comparison—one week with another, this did not
signify. .

Another fact—small, perhaps; but extremely suggestive, which
I believe has never been publicly mentioned—we were also enabled
by our “ Register ” to ascertain ; and, like the last, it relates to one
of the commonest and most familiar of birds. At the setting-in
of a sharp frost it is to be noticed—as no doubt it has been
noticed before—that the Redbreast suddenly becomes much more
abundant in the neighbourhood of houses and gardens. But from
repeated observations we found, what I think has not been re-
marked, that this abundance is caused by the birds, which com-
monly frequent plantations, hedgerows, and other places at a
distance from human habitations, pressing toward the homesteads.
The domestic birds remain in their usual haunts; but, if the cold
continues, the strangers seem to migrate further— at all events they
disappear ; yet a few days’ thaw will bring them back, Now,
here, I think, we have what we may call the “ premonitory symp-
toms” of a regular migration, and further investigation by the
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same means and in the same direction would very possibly elear up
that mystery of ornithological mysteries.

I could add some other instances of information being obtained
by our “ Register,” were I not fearful of extending this paper to
an unreasonable length. I must just return, as I promised I would,
to the meteoralogical observations which I said we entered side by
side with those relating to birds. Since our ‘Register” was dis-
continued, neither my brother nor I have ever had time to go
through it with the object of digesting such information as it
contains, and bringing out the results in a more compressed form ;
but I am constrained to say that our expectations, that the one set
of observations would throw any great light on the other, has not
been fulfilled. Beyond the case of the Redbreast just mentioned,
and a few similar ones, it would seem that birds, though governed
entirely in all their movements by the seasons as they roll, are
singularly independent of the ordinary and sudden changes of the
weather. Such changes do not appear in any great measure to
affect them ; and, this being the case, it is not surprising that such
changes they do not seem to be able to forecast. However it may
be elsewhere, at Elveden (where our ‘Register” was kept) there
was no bird we could regard as a weather-prophet—not even
the Green Woodpecker, to whose ‘ warnings ” so much credit is
popularly given. Nor again, was the advent of casual stragglers
ordinarily to be correlated with the occurrence of heavy gales of
wind ; but, when the distance from the sea-coast of the scene of
our observations is considered, this will appear the less singular,
for there can be little doubt that tempestuous weather is the chief
cause which impels so many strange birds to our shores. Such
birds, however, once driven inland may often contrive to maintain
themselves for some days, or even weeks, and, occasionally, may
wander still further from place to place, so that, when they are at
length noticed by naturalists, it is impossible to connect their
appearance with any particular storm. Though I am far from
saying that meteorological observations should be omitted from any
ornithological * Register” that may be kept, I think it is only
in the neighbourhood of the sea-coast that the events recorded
by such will be found to influence materially the habits of
birds.

We daily entered our observations of every species of bird

.
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which occurred in our neighbourhood, excepting only five—the
House-Sparrow, Pheasant, Grey and Red-legged Partridges, and
Moor-hen. None of these we thought likely to furnish any results
that would be. useful; for had columns been devoted to them,
there would have been little variety in the entries throughout the
year. ,

All these species also, with us at least, lived so much in de-
pendence on man, that they could scarcely be regarded as free agents.
But respecting every other species, the record was always kept as
minutely as was expedient or possible. Should our “ Register” be
in existence an hundred or even only fifty years hence, we cannot
but think the inspection of it would prove interesting to any
naturalist living at or near the place where it was kept, and could
other “ Registers” on the same or a similar plan be established in
other parts of the country, there can hardly be a doubt that some

curious and unexpected facts would be revealed from a comparison
of the observations.

*.* The accompanying lithographs shew (nearly in fac-simile)
two pages of the Register above-described as a specimen, and the
next two pages are a copy of the Summary of the same, such as was
drawn up at the end of the month. Itis not thought necessary
to insert a copy of the Annual Summary, made at the close of the
year.

e
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SUMMARY.

“1851. June 2nd.

“The following is the Summary of the Kegister of the weather
for the past month :—

Thermometer
Shade. Sun. Barometer. Rain
Night Day. Total, »
Max. Min. Max Min, Max. Max. Min,
60 28.7 l 66 33.5 98.5 30.16 29.39 1.05

“The greatest rise of the Barometer in twenty-four hours took
place between 10 p.a. on the 11th and 10 p.M. on the 12th, when %
the mercury rose from 29.56 to 29.87, being .31 inch; the g~
greatest fall between 10 p.M. on the 24th and the same time on
the 25th, when the mercury fell from 29.95 to 29.63, being
.32 inch. The prevailing winds were :—on the lst, SW.; from
the 2nd to 15th, Northerly and Easterly ; then Southerly and *
Westerly until the 18th; and Northerly and Westerly till the
end of the month. It rained on 10 days; and the Thermometér ®
was 7 times below the freezing point.

“The following is the result of the Register as regards the T
appearance of the three resident species of Thrush from the 2nd .-

to the 8th inclusive :— 8
e
No. of dnylv Greatest I Least Average | Total No. ;-
| on which | No. No. No. | seen from
\ eachwas =\ ~ 4 8nd to
| seen. Seen in a day. 8th.
l
Misseltoe-Thrush. 7 26 5 12.85 80 ™
Song-Thrush .| 7 84 6 10.42 136 L,
Blackbird ... | 7 28 8 17.28 121 e
After the 8th the usual number of each was seen daily.
l‘\‘ ,‘.0. L * ..“-" hd ‘ o .:' "' * D : .
N * T s * .- . ° e . . L

S NPT
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¢ The following Table shews the result as regards the Singing
of Birds during the past month :—

No.of days o.of |
| e | e [ | g | oo fY
| wne | beard .‘::,: |I sing | heard | ing was

Misseltoe-Thrush ... ISeeApr 21 21 | Wren .. ... ||SeeApr] 16 7
Song-Thrush l"do. | 30 | 30 [ Ring-Dove |l do. | 14 | Mm
Blackbird . l do. 30 30 | Redstart... . || do. 8 0
Hedge-Sparrow ... | do. | 17 8 | Wheatear ol do. | 15 | 15
Redbreast .| do. | 80 | 30 | Nightingale |l do. | 25 10
Golden-crested Wren, do. 13 5 | Blackcap . || do. 30 30
@eat Titmouse .| do. | 12 | 2 | Garden-Warbler ... || 80th. | 1 0
Blue Titmouse ... | do. 156 10 | Greater Whitethroat] 2nd. 3 0
Coal Titmouse ... | do. 8 2 | Lesser Whitethroat |SeeApr| 10 4
Long-tailed Titmouse; do. 4 0 | Wood-Wren .. || do. 6 0
Meadow-Pipit ... | do. 1 10 | Willow-Wren ... || do. 30 30
8ky-Lark .. | do. 29 29 | Chiffchaff .. || do. 28 6
‘Wood-Lark | do. 3 0 | Tree-Pipit v || do. 1 0
QGreat Bunting ... | do. 8 7 | Wryneck do. 16 2
Kellow Bunting ... | do. | 20 | 20 | Cuckow ... |l do. | 2 9
Chaffinch .. | do. 30 80 | Swallow ... do. 11 8
Greenfinch ... | do. 28 28 | Martin ... . || 23rd. 1 (/]
Holdfinch ... | do. 16 4 | Sand-Martin ... ||SeeApr| 9 8
4 Losser Redpoll ... | do. | 10 4 | Nightjar... |l 12th | 4 ()}
Linnet ... .. | do. 2 0 | Turtle-Dove 1st. 13 S
teling w. | do. 30 30 | Stone-Curlew ... ||SeeApr{ 8 3
Woodpecker | do. 6 0 | Ringed Plover ... || do. 14 13
Nuthatch ... | do. 8 1 | Lapwing ... .. || do. 16 11

¢ Arrivals of Birds of Passage during the past month :—

e

,lerﬂe Dove ... | 1st.

|
l Martin ... | 3rd. “Spotwd Flycatcher uth.l Nightjar ... |12+.h.

“The same birds, whose regularity of appearance was noted for the month of Apri
have been seen regularly during May, with the exceﬁtion of the Great, Blue, Coal, an
Long-tailed Titmouse, the Green Woodpecker, Nuthatch, and Wren, and the addition
::'fl : e Meadow-Pipit and Stock-Dove, and, since their arrival, the Spotted Flycatcher

Martin, -

“ A female Dunlin in summer plumage was shot by myself on the 19th, on Thetford
‘Warren ; a female Greater Spo Woodpecker was caught in a trap baited with an egg,
and set_for the purpose of catching a Jay, on the 20th: from the appearance of its
breast, it had evidently been sitting. On the same day 1 saw seven Curlews ( Numenius
arguata) flying within gun-shot of the ground, and towards Elden Warren. On the
24th I found a nest of the Garden Warbler with four fresh eggs.—E.N.”

Ce . e ..
. . . » o v . . -
. : o
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III.

A NATURAL HISTORY TOUR IN SPAIN AND
ALGERIA.*

By J. H. Gur~ey, Jun.,, F.Z.8.
Read 27th September, 1870.

I Lerr Bayonne for the Spanish frontier on the 25th of December,
1869, little suspecting that five days would elapse before I got to
Madrid. As the train passed the pretty watering-place of Biarritz,
which lies in a district full of interest, not only as the haunt of
the stately Gritfon, but as being the very ground which witnessed
some of Wellington’s greatest battles, (in 1813,) I obtained a fine
view of the Bay of Biscay. I was disappointed in seeing no
eagles in the Pyrenees, but the spectacle of these grand mountains,
wrapped in snow, was surpassingly beautiful. 'We had the great-
est difficulty in proceeding, and at Sumaraga the train came to a
standstill, four engines being powerless to move her. After passing
twenty-four hours at a village inn the train again started, and,
after many stoppages, arrived at Alsasua, where we slept in the
'wagons.

It was not until the 29th that I reached the capital of Spain.
In the game markets, (at Madrid,) which I made a point of visit-
ing, I obtained the pintailed and black-breasted sandgrouse,
(Pterocles alchata, P. arenarius,) crested and calandra larks,
(Qalerida cristata, Melanocorypha calandra,) and saw many little
bustards, (Otis tetraz,) as also the following species :—little owl,
(Athene moctua,) bean-goose, (Anser segetum,) waterrail, (Rallus
aquaticus,) thickknee, (Edicnemus crepitans,) green sandpiper,

¢ ] am indebted to my father for assistance in the identification of species.
N D2
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(Totanus ochropus,) corn bunting, (Emberiza miliaria,) partridge,
(Perdiz cinerea.) This last struck me as being very oddly
speckled. But by far the most characteristic bird of Madrid is
the red-legged partridge, (Perdiz rubra,) which assumes a brilliancy’
it never gets in England, and is much more in request than the
tasteless sandgrouse. There is a very remarkable melanism of this
species in the museum of the Royal Academy. Two specimens
very similar to it are in the museum at Paris, labelled as having
been ‘““bought in the market in December, 1859.” Perhaps it is
a race like that variety of the common partridge which has been
termed Perdixz montana. I was not a little surprised to find in
the magnificent galleries at Madrid some pictures devoted to
ornithology. Many interesting species were delineated, but with-
out much pretension to scientific accuracy. Between the Spanish
capital and Cadiz, I saw a grey shrike and many large hawks, at
too great a distance for identification. Between Cadiz and
Gibraltar, I saw a skua, (Stercorarius catarrhactes.) This bold
bird was swimming about a gunshot from the vessel.

Gibraltar is rather a good place for birds. It has been surmised
that many migratory species take advantage of its proximity to
the African coast, and no shooting is ever allowed on the rock.
The great tameness of the gulls in the harbour (Larus ridibundus
and L. marinus?) arises solely from their never being molested.
From O’Hara’s tower I obtained a view of a pair of Bonelli’s
eagles, (Aquila bonelli.) One of these magnificent birds perched
on a rock among the brakes, etc., at no very great distance. It
exhibited a singular patch of white upon the back. They prey
upon the rabbits which abound. That handsome species, the blue
thrush, (Petrocincla cyanea,) is common on the upper parts of the
rock. Its flight and manner reminded me of our ring ouzel,
(Turdus torquatus.) At a distance it looks rather black than blue,
unless the sun happens to shine upon it. It is not easy to get
near this shy and solitary bird.

The gay but common Tithy’s redstart, (Ruticilla tithys,) is much
tamer. I saw more males than females. As young males as well
have the grey plumage for at least one year, I could not account for
it. One of the most attractive birds on the rock is the black
wheatear, (Dromolea leucura.) It abounds. Here are the winter
quarters of some of our common English summer migrants.
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Countless willow wrens (Sylvia trochilus) enjoy Gibraltar’s sunny
climate, wintering among the cactus plants ; and I often heard the
Sardinian warbler's (Sylvia melanncophala) bantering note, and
detected the black head of this lively bird clinging to a cactus
stem. In fact, these hardy warblers enliven every hedgerow. In
several I noticed a brown spot in the region of the chin, which I
at first thought was a stain from contact with the red flowers of
the cactus, but which Major Irby informs me is really caused by
the berries of the pepper tree. With the Sardinian warblers were
many blackcaps, to which they bear a general resemblance, as also
to the orphean warbler, (Sylvia orphea,) and I observed the same
peculiar spot on some of these. On the rough stony ground I saw
the white wagtail, (Motacilla alba,) and the crested lark, (Galerida
cristata,) and at the rock’s summit that rare bird, the Alpine
Accentor, (Accentor alpinus,) and several crag martins, (Cotyle
rupestris,) the most stay-at-home of all the hirundines. The
Accentor, when first noticed, was on the outside of the signal
station, clinging within a few feet of me to the masonry. It was
perfectly tame. I observed Kentish plovers, (Charadrius canti-
anus,) in troops of ten or twenty, scampering nimbly along the
sandy isthmus which separates the rock from the mainland. A
dog disturbed a small covey of Barbary partridges (Perdix petrosa)
near the old Moorish tower, and I saw with surprise that on the
wing this species far more nearly resembles the grey (Perdix

cinera) than the red leg (Perdiz rufa.) .

On the 23rd I left for Oran in a French packet, which was to
touch at Malaga. I noted a dark Lestris-looking bird among
some gulls, and many a restless flock of what I supposed to be the
Manx shearwater, but I dil not on that voyage see any storm
petrels, or Cinereous shearwaters, (Puffinus cinereus.)

To a person setting foot on a new continent for the first time,
everything seems novel, and when at length on the 25th of
January, 1870, I disembarked at Oran, capital of that province,
my expectations were at a high pitch. I took the first steamer to
Algiers, as travelling by land is expensive and slow. Ten days
passed rapidly with me at that town. In the morning I generally
went out with my gun, and among other birds I was fortunate
enough to shoot a hooded shrike, (Telephonus tschagra.) In the
vegetable and poultry market I saw a concourse of birds. It
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was melancholy to see the strings of robins, thrushes, stonechats,
titlarks, willow wrens, sparrows, blackcaps, starlings, wrens, sky-
larks, and blackbirds. '

Before commencing my journey into the Sahara, I visited one
or two other towns in the Tell,* viz., Blida, Bouffarik, Miliana.
The mountains of the Atlas raise their snow-capped summits
behind Blida, forming the southern boundary of the valley of the
Metidja. Bouffarik is merely a village. Miliana is a fortified
town on the slope of Mount Zakkar, overlooking a level plain,
watered by the river Chelif.

At these places I got the dipper, (Cinclus aquaticus,) mentioned
by Loche as very rare, (Exploration sc. oiseaux, 1, p. 306,) and
many other interesting birds, such as Cettis’ warbler, (Potamodus
cettii, Marm.,) the Spanish sparrow, (Passer salicaria,) the dusky
ixos, (Izos obscurus,) the lesser spotted woodpecker, (Picus niinor,
P. ledoucii, Malh.)) the meadow bunting, (Emberiza cia,) and
Moussier's redstart, (Ruticilla moussieri.)

After a month spent in this way, I finally started for the
interior. I need not describe Boghari, the first halting-place ; it
is an Arab village, but very poorly represents what I afterwards
saw in the Mzab country.

The first caravanserai, properly so called, and the best, is
Bougzoul. It is in the Hauts Plateaux. [A caravanserai is a
white one-storied fortified house, enclosing a large court-yard, with
chambers all round for the accomodation of travellers, and stabling
for several horses. The Hauts Plateaux, or Steppes, are inter-
changeable terms for the northern portion of the Little Desert, (or
Algerian Sahara,) which commences where the 7'll ends, and
terminates at Waregla. ]

Though but twelve miles distant from the mountains, the water
at Bougzoul is nearly unfit for drinking. The guide book correctly
states it to be “rare, saleé, amére, chaude,” four emphatic adjec-
tives which apply only too truly. I suppose it comes by some
means from the neighbouring marsh, where the phenomenon of
mirage may be seen every day. I believe Dr. Tristram found a
profusion of waterfowl at this marsh. When I was there it was
nearly dry. The sandgrouse and the desert wheatear had sup-

* Dr. Tristram defines the T'ell as  the corn-growing country from the
coast to the Atlas.” (Ibis. 1, p. 277.)
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(from which the caravanserai takes its name,) the country assumes
a more Tell-like appearance—becoming fertile and woody. These
remarkable mountains are well worth a visit; seen at a little
distance they present a blue appearance, but it is not difficult to
find large pieces of salt of the purest white, and quite fit for the
table. They have the additional recommendation of being the
home of the kestrel, the raven, the neophron, the kite (Milvus
ater ?) and of other birds ; I counted thirteen or fourteen kestrels
in the air at one time, and observed that they took their insect
prey upon the wing.

After this the road mends; lately built houses, an orchard of
almond trees just coming into bloom, and other symptoms of
civilization are noted ; and, in process of time, our “ voiture,” if
that miserable contrivance for jolting passengers deserves the
name, passed the eighth halting-place and arrived at Laghouat.

Laghouat or El Aghouat, according as we prefix the French or
Arab article, is the last French out-post; rendered pretty by the
number of tall palms, it is in fact the first oasis in the Sahara,
while to the north stretch plains as far as Djelpha. Rocky moun-
tain ridges protect it from the wind, which frequently blows the
sand in overwhelming clouds. Nearly all the houses are white,
flat-roofed, and made of mud bricks. The same materials partition
off the Arab gardens. The coach or courier arrives about 5.30
p.m., just when the last “red rays” of the setting sun are shed-
ding “a golden pathway” through the forest of stately palms.
These matchless trees encompass the town to the number of
20,000, and form a noble belt of verdure, beneath which the vine,
the fig, the pomegranate, the olive, the peach, the apricot interlace
their foliage, mingling in rank confusion. There is nothing
picturesque about the Arabs at Laghouat. The French have
improved away the old stock, and the present pcople are their
degenerate descendants. Not so the wild tribes of the true
desert, who still cherish a jealous hatred towards that people
against whom their hardy fathers swore eternal enmity. _

The beautiful desert bullfinch (Carpodacus githagineus) was
common at Laghouat. 1ts resorts are gravelly steppes and rocky
ground destitute of trees. Its trumpet note is one of the marvels.
of Algeria. The only other birds which I shall notice are the
fantail and aquatic warbler, (Cisticola shenicola and Calamodus
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aquaticus,) which perch upon the reeds, and the Ammomanes
tsabellina. This inconspicuous bird is met with on hill sides and
bare stony plains. In its habits it assimilates to the chats, except
that it runs more.

Gazelles and jerboas abound, and in the small half-dry marsh
there are a good many water tortoises. The ant of the desert
digs a curious structure, and perhaps there is not such another
place in the world for coleoptera. Beetles of every size and
shape swarm. The chameleon is also found, and the deadly
viper & corne would be common if not rigorously kept down.
Large lizards were often brought to me; one was upwards of
three feet long.

On the 9th of April, having engaged Mob.ammed Belhuri and
another Arab, with mules, a camel to carry the luggage, and all
the necessaries for an expedition into the Mzab country, I quitted
the little hotel at Laghouat. Mohammed had called me early,
and we were “en route” by 10 am. We had guns and pistols,
for the Mzab are sons of desert chieftains, and no Frenchman
would think of travelling unarmed among them. The embers of
the late rebellion still smoulder. As we rode along I shot my first
Bifasiated lark (Certhilauda desertorum.) Dr. Tristram truly
remarks of this species, *that although its uniform of incou-
spicuous drab renders it most difficult of detection on the ground,
the moment it extends its wings, the broad black bar across the
snow-white secondaries attracts the eye, and renders it an easy
mark ” (Ibis i, p. 428.) :

By sunset we had reached some clumps of trees—jujubes, tere-
binths, olive, &c.; all the large ones had raven’s nests, and I
may here remark that the ravens of Algeria appear to be much
smaller than English ones. They moreover breed in society, but
this Professor Newton informs me they always do where they
are sufficiently numerous. Our camel took fright at the assemblage
of ravens, and utterly deserted us with all the baggage, and we
passed the night in our thin burnouses on the ground. Mohammed
was well nigh distracted when next morning there was no sign of
the missing beast. 'We got breakfast, of which I stood much in
need, at some Arab tents. It consisted of dry dates, “ couscous,”
and sheep’s milk. Couscous is a kind of broth mixed with half-
ground barley, and one of its ingredients is often camels’ grease.
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The rest of the day was spent in vainly searching for the lost
camel ; at night we were again the guests of the hospitable Arabs.
I noticed several pairs of bushchats (Sazicola philophthanma)
which, from being unmolested, had learnt to hop among the Arab
tents, feeding upon what they found among the small stones, ete.

Next morning, to add to our misfortune, the mules had departed.
The intolerable stupidity of the Arabs, in not tying their beasts, is
beyond belief. When at length the mules were recovered, the
wind was so strong we could hardly mount them. We now began
to pass through a vast plain, slightly undulating, interspersed with
dayats, each a mile, or half-a-mile apart. I saw many birds which
I did not kmow, but we could not stop after them. I shot one
small bird not unlike a white-throat, which, I have no doubt, was
a spectacled warbler (Sylvia conspicilluta.) I have the following
note of it in my pocket-book-—* Spectacled warbler, with the
spectacle faint, and a blush of pink on the breast—eye the colour
of a white-throat’s.”” Nearly every terebinth, of any size, carried
several nests, and the smaller trees were occupied in like
proportion. I may here give Dr. Tristram’s definition of a dayat.
¢ An unimprovable oasis, in which there is no constant supply of
water to be found at any depth.” About noon we came to water ;
it was dirty, but drinkable : a gazelle quitted it as we approached.
We often saw these graceful animals, but they were very wild. As
we rode along, the desert-horned lark (Ofocorys bilopha) ran before
us like a little plover. Two birds, which I do not doubt were
cream-coloured coursers, (Cursorius isabellinus,) flew before our
mules, and I twice saw, what (unless I am greatly mistaken) was a
benighted wryneck, (Yunx torquilla,) crouching upon the arid
plain.,

That night we were forced to sleep out again in the open air.
The Arabs kindled a fire, but it was bitterly cold. The wind had
got up during the day, and I had only a thin burnous, (for my
wraps were on the camel.) At 9 p.m. it rained in torrents—of
course our fire was speedily extinguished. The wind now howled
over the Sahara. Vivid lightning shot across the sky, accom-
panied by loud peals of thunder. In vain we shifted to the other
side of the bush. Everything was a complete sop. We were in
the saddle again before daybreak, but my wet burnous hung on
me like a dead weight. Some enormous griffon vultures were
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it instantly discharges all its contents into a stone tank, and is
then let down again. Little trenches convey the water all about
the garden : as the sand would soon soak it up, these trenches are
of plaster. The water is limpid and tasteless. All day long the
Mzab haul it up. They are all teetotalers and never touch wine,
which enables them to work hard continually. “The Mzab work
always,” has become a saying. Men, women, and children, toil in
the gardens even in the noontide hours, when no European could
venture out of doors without imminent risk of a sunstroke. A
different system of irrigation is pursued at Laghouat, where the
water lies on the surface.

Having with difficulty obtained some gunpowder, for the French
are not allowed to sell it to the Arabs under any pretence, I went
out shooting. The Egyptian turtle-dove was so common, that I
had only to take my stand in a garden, and load and fire until
enough had been killed. Directly a bird falls, the Arabs rush up
to it ; their object is to cut its throat before it dies. Of course
they ruin everything for stuffing. I soon found out that they would
never cook a dove which did not die by the knife. Every house
was tenanted by house buntings (Fringillaria sahare Bp.) They
nest in the large square court, and I think the eggs must be
deposited in March. They are rather like sparrows’ eggs, but
rounder. The nest is composed of little sticks and twigs, and
lined with hair.

On the 14th news came that the Touareg—a lawless tribe of
robbers—were assembling in force on the Waragla route. This
did not alarm us, but the following day a letter was brought to
me (in Arabic) with tidings of a great camel razzia at Zergoun,
(which though not in our road, lay to the north of us,) in which
2,000 camels had been carried off, and, it was said, six men killed ;
but as the Arabs habitually exaggerate, I did not place much
reliance on this latter statement. The Spahis * were in hot
pursuit, but with little chance of coming up with the fugitives.
Trusting that they would not come our way, we on the 16th left
Berryan and travelled to Gardaia, which is the chief city of the
Mzab confederation. Our route lay through a dreary tract of
country—stony, brown, and mountainous—save at rare intervals,

* The Spahis are Arab soldiers in the French pay.
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who were blind or mutilated. With sunken watery eyes, these
poor people presented a sad spectacle.

When we had washed and taken coffee, which is an indis-
pensable ceremony among the Arabs, the chief led the way to the
Jews' quarter. We entered the house of a wealthy Hebrew. The
Rabbi, as I suppose him-to have been, was reading in the door-
way; he seemed most anxious to please, and rose on our entry
with many genuflections. He showed us his wife, who sat on a
door-mat dangling a door-key; she was handsome but rather dirty ;
the lower half of her nose was painted black. I was much
interested in all I saw, particularly the texts upon the wall, and
many printed books, some of which I should have liked to
purchase. They appeared to be portions of the Old Testament
printed in Arabic. We were invited to partake of the thin Jew’s
bread and some absinth, the most dangerous of all fermented
liquors. After that the chief led the way to where his masons
were building a house.

I observed that instead of ordinary mud bricks, they were
employing stones and plaster, which are probably found to answer
better upon a rocky surface where little or no foundation can be
obtained.

In conversation with the Arabs the term ¢tair el h'ohr” was
often made use of, meaning the falcon par excellence, coupled with
the name of Gen. Marguerite, who formerly lived at Laghouat, but is
now governor at Algiers, and who is one of the best authorities on
the subject of falconry among the Bedouins. It is stated in the
¢ Chasses de I’Algerie” of this author, that the hawks trained for
the chase are five:—E! Arem, El Meguerness, El Bahri, El
Terchoun, El Kreloui, but Dr. Tristram, an equally good authority,
recognises seven sorts :—(Ibis i, p. 297,) El Sakkr, L'Abli, El
Terakel, Tair et kohr, El Bahri, El Bourni, El Zebarbach.
My father has kindly compared the evidence, and he is led to
conclude that E! Arem and El Terakel are the female Sakkr
falcon (Falco sacer,) and El Sakkr the male of that species; El
Meguerness being the Lanner * (Falco lanarius,) and El Bahri

* Some naturalists have considered the Lanner falcon as having a good
claim to be included in the list of British Birds, on the ground that the figure
of Lewin was referable to no other species, (B. B. i, § 17.) All the plates in
my copy of that work are 8o poorly coloured that many are not recognisable.
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much in the gardens, as in the “weds” and on the walls. They
enter towns freely and perch upon the flat-roofed houses.

We did not start upon our return journey until the last day of
the month. One of the chiefs was good enough to accompany me
home, and I further availed myself of the convoy of two Spahis,
who had been sent with letters from Laghouat. '

The first day’s journey lay through the stony Chebka Mzab,
(where among mountains utterly sterile and bare of herbage, our
cavalcade trod foot-sore and weary,) and the only rare bird seen by
me was a Houbara bustard ; its flight is almost like a bird of prey.
It is the falconer’s favourite quarry, and defends itself by ejecting
a slimy fluid. 'When the Chebka Mzab was past we again entered
upon the sandy prairie which stretches right to Laghouat, and I
had further opportunity of examining the dayats which had so
much interested me.

It was just the period of migration, (May 2nd,) and wherever
there was water, they were teeming with animal life. It was as if
all the Spring migrants of Southern Europe had been compressed
into fifty acres. Beneath every jujube tree—at every thicket—were
massed and congregated all manner of rare birds :—pied flycatchers,
(Muscicapa luctuosa,) hoopoes, (Upupa epops,) doves, (Columba
turtur,) woodchats, (Lanius rufus,)—warblers without end, seeking
shelter from the burning midday sun. The neophron (Neophron
percnopterus) and the raven (Curvus corax) perched upon the
taller terebinths. Different sorts of sandpipers flew before us
mingling with noisy shrikes (Lanius dealbatus.) Dozing Little
owls (Athene meridionalis) dashed out from the deep foliage and
hid themselves again.

I suspect that not a few birds are tempted by the water and rich
foliage to remain and rear their progeny in these dayats. This is
the country to which the Arabs apply the term Sahara. I know
it is the Great Desert which is so marked in English maps, but
this is the true Sahara—the habitable country which ends where all
regular supply of water fails. We rode into Laghouat at 8.30 on
Thursday morning ; it was nearly four weeks since I had seen a
European. I heard on all hands of the camel razzia at Zergoun. I
might almost say it had created some uneasiness. I was not sorry
to take the first “ courrier” and return to Algiers, which I did
without further incident, and thence by the usual route to England.
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Iv.

ON GROWTH
AND REPRODUCTION IN THE LOWER FORMS OF
VEGETABLE LIFE.

By F. Kirron, Vice-President.
Read 23rd September, 1870.

¢ The desire, which tends to know
The works of God, thereby to glorify
The great Workmaster, leads to no excess
That reaches blamhe, but rather merits praise
The more it seems excess . . . .
For wonderful indeed are all His works,
Pleasant to know, and worthiest to be all
Had in remembrance always with delight."—Milton.

THE object of my paper this evening is to give, as briefly as pos-
sible, some idea of the nature of the vegetable cell, to trace it
from its simplest state to the filamentous and frondose alge, thence
to the higher forms of cryprogamic life, returning again to its exist-
ence as a simple cell, in those remarkable forms known as diatoms
and desmids.

It would be impossible in the time you would feel disposed to
allow me, to enter into a minute description of genera and species.
I shall, therefore, as far as time permits, endeavour to describe the
remarkable phases connected with the growth and reproduction of
the vegetable cell.

To those unacquainted with the minute organisms requiring the
‘aid of the microscope for their study, the remarkable phenomena
I am about to describe may appear more like fiction than fact, but
those here who, like myself, have used that instrument for many
years, will confirm me in the truth of what I am about to state.

E
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The life history of the photophyta does not present any difficulty
to the microscopic observer; they occur in such abundance that
patience alone is required to trace their growth from the spore to
the perfect form.

The question is often asked, what are diatoms? This query,
like many others in natural history or science, is more easily asked
than satisfactorily answered. The inquirer might be told that they
were a species of unicellular alge, capable of secreting silex : this
reply, although perfectly correct, would not probably enlighten the
questioner. He might also be told, in simpler language, that they
were plants—a reply that would probably be met with by an incredu-
lous “oh!” To those unacquainted with the simpler forms of life,
roots, stems, and leaves are always supposed to be as necessary to
constitute a plant, as organs for locomotion, sight, and hearing,
and certainly a mouth and stomach, would be considered necessary
to constitute an animal. In both cases the supposition is incor-
rect ; the simplest forms of plants exist without leaves, stems, or
roots, and are, nevertheless, as truly plants as those simple organ-
isms which are destitute of feet, eyes, ears, mouths, or stomachs, are
animals.

In order to explain what diatoms are, I will, with your permis-
gion, endeavour to describe, in as simple a manner as possible, the
plant cell, and if I can succeed in making this understood, I think
you will be inclined to admit that diatoms belong to the vegetable
kingdom.

The vegetable cell may be looked npon as a membranous vesicle
filled with a fluid resembling the sap fluid of larger plants. The
walls of the cell consist of two layers ; the external portion differs
from the internal in composition and structure. The internal cell
is called the primordial utricle, or first formed cell ; its existence is
necessary to the vitality of the cell ; it is thin and invisible when
in contact with the external wall, but under certain changes which
take place in the development of the cell, as by the expulsion of
its contents, it becomes apparent. Chemical analysis shews it to
be distinctly albuminous, in this respect resembling animal tissues.
The simplest form of vegetable cell is well illustrated in the Torula
cerevisie, commonly known as the yeast plant, and is found so
abundantly in yeast, that it may be said to consist almost entirely
of this minute fungus: it is to the present time a disputed point
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an inch or more in length will be found radiating from the original
speck.

The mode of growth in the algs consists in the division and
sub-division of the parent cel. 'When a fragment is placed in a
growing slide, and examined from time to time with a microscope,
the colouring matter in the cell will be found gradually to separate,
and a septum is formed. We have now two perfect cells: this
process is repeated with startling rapidity. If the cell belongs
to a filamentous species, it divides transversely only ; if it belongs
to one of the frondlike species, it divides laterally as well as trans-
versely—this is well shewn in the elegant Phyllactidium pulchellum.

The alg®, as I before observed, possess neither leaves, flowers,
nor seeds ; the method of their reproduction is one of the marvels
that the microscope has revealed to us. If we examine a few fila-
ments of Zygnema, (a very common conferva,) we shall probably
detect two filaments, connected by button-like projections, on the
edge of the cell, and we may also see that an alteration has taken
place in the colouring matter of the two opposing cells ; it has
assumed a globular form, and passes through the aforesaid projec-
tions—the two masses meet and intermingle, and form the sporan
gium ; shortly a movement will be seen, and a number of minute
oval bodies, with two or more tails, make their appearance ; these
are zoospores, and it is truly wonderful to observe their animal like
movements, sometimes apparently fixed by the tails, and swaying
to and fro like miniature balloons, preparatory to an ascent—now
perfectly motionless—now gyrating like a top—now starting off
with the rapidity of an express train. After the lapse of a short
period the spore becomes languid, and motion ceases, and death
has apparently claimed it for its own, but if we watch it attentively,
we shall find that it is about to enter a new phase of existence ;
motive power, indeed, no longer exists, but vitality is still there,
and active—it gradually lengthens and expands, the cell is formed,
and presently division takes place, and what before appeared to be
an animal, has become a true plant.

The green colour of stagnant water is generally occasioned by
the presence, in countless myriads, of zoospores. Reproduction by
means of zoospores is not peculiar to the algee; it has been found
that liverworts, ferns, and other forms belonging to the class crypto-
gamia, are produced from them. It may be useful, as shewing
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stamen—the antherozoid to a pollen grain—the archegonium to a
pollen tube, and the germ to the ovule.

Before quitting the non-silicious alge, I must allude to the
desmidiz. The members of this family bear a great superficial
resemblance to the diatomacez, but if carefully studied, important
distinctions may be detected. The desmids do not secrete silex ;
self-division takes place longitudinally in diatoms, transversely in
desmids. Diatoms are found in equal abundance in fresh and
salt water—desmids in fresh water only.

The desmids resemble diatoms in being unicellular, rarely form-
ing permanent filaments, the non-filamentous forms varying greatly
in contour—surface of cells sculptured. The commonest form of
desmid belongs to the genus closterium, and resembles a cucumber
in miniature. Species of this genus, particularly C-lunula, may be
found in every ditch or bog pool. In this species the interesting
phenomena of cyclosis or circulation may be easily observed : at
the apices of the frustule are two transparent spaces, within these
minute granules will be seen circulating, and if attentively ob-
served, this circulation may be detected over the whole internal
surface. A slight progressive movement has been seen in some of
the fusiform species, but it is always very languid. The colouring
matter (endochrome) in the desmids appears to be the same as the
chlorophyl in the larger plants, and on examination by the spectro-
scope, the absorption band peculiar to the latter material makes
its appearance.

The reproductive power lies in the endochrome, and certain
changes take place in it previous to the separation of the frustule,
and the formation of the sporangium. The external wall of the
cell is tenacious, flexible, and not easily ruptured. Mr. Ralfs says
that silica is sometimes present, but I have never been able to
detect its presence.

Increase by self-division takes place in the desmidis; the
frustule separates transversely, and a new half is gradually pro-
duced. In Micrasterias this first appears like a little knob or
button ; this, in course of a few hours, increases in size, and deep
indentations make their appearance, and the new half soon becomes
a fac-simile of the older portion.

Reproduction in the desmidiee takes place in the following
manner. When two frustules are in proximity, they mutually
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alge ; natural order, diatomaces ; plant, a frustule, consisting of
a unilocular, or imperfectly septate cell, invested with a bivalve
silicious epidermis ; gemmiparous increase by self-division, during
which process the cell secretes a more or less silicious connecting
membrane; reproduction by conjugation, and formation of
sporangia.

Before proceeding further, I may mention that the desmidaceous
and diatomaceous cells are termed frustules, and when that termi
is used, a cell is to be understood. The diatomace® are distin-
guished from all other species of alge by the power of eliminating
from the surrounding water the silex held in solution. This power
exists in a high degree in the diatomaces ; and when we consider
that ordinary water contains but an infinitesimal proportion of
silica, it must excite our astonishment that a minute protoplasmic
mass, enclosed in a cell, should possess the power, not only to
eliminate so small a quantity, but also unmixed with other matter
held in solution with it, and this not deposited in an amorphous
state, but forming elegant designs in or on the surface of the
valve. Surely chemical action is not sufficient to account for it, and
we are compelled to acknowledge that even as in the highest
organisms, so also in the lowest, there exists a mysterious principle
called life, defying our utmost efforts to detect or control it ; it is as
much beyond the power of man to make a diatom, as to make the
gigantic oak.

Owing to the indestructible nature of the silicious frustule,
diatomacee are often found in a fossil state, forming strata of con-
siderable thickness. The city of Richmond, Virginia, is built
over a stratum of diatomaceous remains eighteen feet in thickness ;
this deposit, according to Professor Rogers, belongs to the Miocene
period, and so far as I am aware, it is at this period diatoms made
their first appearance. Ehrenberg, in his Mikrogeologie, figures a
form as occurring in the chalk which he calls a diatom, belonging
to the genus Navicula, but it certainly does not belong to that
genus, nor does it possess any diatomaceous characteristics.

The sudden appearance of these organisms in the Miocene
period has always struck me as being remarkable, and the majority
of the genera and species found in these deposits have never
ceased to exist up to the present time ; in fact, scarcely a fossil
genus but has its representative still living. Some genera of






58

by the acid. The outline of the valve is extremely varied ; it
may be circular, triangular, quadrangular, pentangular, semicircular,
wedge-shaped, fusiform, or wandlike. Some genera secrete a semi-
gelatinous thread, and become parasitic upon larger plants. The
cell contents consist of a golden brown endochrome, and sometimes
two or more oily globules may be observed; cyclosis has been
detected in several species when stimulated by light and warmth.
That the colouring matter or endochrome is identical with that in
the desmids, and the chlorophyl in the larger plants, is, I think,
satisfactorily proved by spectrum analysis, the absorption band
occupying the same position as the chlorophyl band.

The most remarkable phenomenon connected with these organ-
isms is the power of locomotion, and the means by which it is
accomplished have not as yet been made out. This movement is
most conspicuous in the bacillar or wand-shaped forms, and con-
sists of a series of jerks; it has been used as an argument in
favour of their animality, but if attentively studied, it will be
found to bear little resemblance to that of even the lowest animal
organisms. If its course is impeded by any obstacle, it does not
move on one side, but remains motionless for a short time, and
eventnally goes back by a similar series of jerking motions. This
movement has been supposed, by some authors, to be produced by
the expulsion of minute currents, but unfortunately for this theory,
the minutest particles of matter are not disturbed by the diatom,
unless actually touched by it. Professor Smith has timed the
rate of progression in several species, and he found that the most
. rapid moved over g5 of an inch in a second, or rather less than _
an inch in three minutes, and the slowest g% of an inch in one
second, or nearly an hour to accomplish one inch.

At the risk of being tedious, I will, with your permission, say a
few words on the reproduction of these organisms. You will,
perhaps, remember I stated that the cingulum is the only part
that grows ; within this, two other valves are found, and when
this has taken place, the cingulum separates, and we have now two
new frustules. Under favourable circumstances, this goes on with
great rapidity, but as every new frustule is formed within the old,
a gradual decrease of size takes place, ‘and at last self-division
ceases, and the species would die out, did not a reproductive pro-
cess, similar to that in desmidia, place two frustules approximate,
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and a union of the contents takes place. A sporangial frustule
is produced, much larger than the parent frustule; this sporangial
frustule divides, producing other frustules, as before described, and
in this manner are accumulated the vast deposits previously
mentioned.

The fossil remains of the diatomaces are sometimes used in the
arts as a polishing powder, under the name of tripoli. Another
and more extraordinary use is made of them by savage tribes, viz,
mixing them with flour in the time of dearth, and from this
circumstance, the German microscopists call these deposits Berg-
mehl and Essebar Erde. It is scarcely possible that any of the cell
contents remain in the organisms found in these deposits, and
they must, therefore, be perfectly useless for the purpose of
nourishment.

I again allude to the power possessed by vegetable organisms of
secreting silex : this, as you are aware, is not confined to the
simple types I have been endeavouring to describe, but is possessed
by many of the more highly organized forms, as the horsetails,
grasses, &c., and, apparently, the leaves of some plants are able to
do 8o even when detached from the stem.

I have lately received from Dr. Lowe, of Lynn, a paper on
some silicified forms in mud from the Zambesi; these forms are
not peculiar to the Zambesi—they may be found in various fresh
water deposits. Ehrenberg has figured, under the name of Phyto-
litharia, several of these forms, supposing them to be distinct
organisms. Dr. Lowe has, however, been able to see them in
situ, and they prove to be cells belonging to some thick-leaved
plant. Now, as no known plant possesses siliceous leaves, the
cells must have become so after the leaves had fallen into the
water ; and, as some of the cells retained the remains of chloro-
phyl, it is not too much to suppose that they eliminated the silex
somewhat as the diatom does, and must have done it rapidly. If
these organisms had been only siliceous casts, their formation
might have been accounted for by the cell walls acting as a dialyser,
and separating the silica in a colloid state from the surrounding
water, but this is not the fact—the cell walls are silicified, the
interior remaining hollow as before.

This power of appropriating silex from the surrounding waters
is possessed in a far greater degree by plants than animals, and
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these of the lowest type, viz., the polycystina and sponges—the
former investing the sarcodous mass with a silicious carapace, of
marvellons beauty—the latter strengthening the horny matter with
spicules of various shapes, or, as in Euplectella, weaving one of the
hardest and most obdurate of substances into a framework of
surpassing elegance. The elimination of silex is not confined to
the protophyta; the grasses, canes, &c., do so, and deposit it in
various forms on the exterior of the stems, or in the form of scales
on the leaves, and even the petals of the flowers. The Deufzia
scabra is a familiar instance of this. Another substance, even
more common than silica, viz., lime, does not, as far as I am
aware, form any part of the structure of plants, from the lowest
to the highest, excepting a genus of marine alge, the Corallina—and
species of the genus Chara, are sometimes found covered with a
calcareous crust, but this is not essential to their well-being.
Raphides and sphseraphides may also be cited as evidences of lime
being taken up by plants, but these again appear to be of no im-
portance to the welfare of the plant ; but if we turn to the animal
kingdom, lime plays an all-important part in its economy—lime
forms the humble home of the foraminifera, and it constitutes
the principal portion of the mammal in its highest state of
development.

Ladies and gentlemen, I have endeavoured, as briefly as pos-
sible, to convey to you some idea of what a diatom is, and its
claims to a place in the vegetable kingdom, and in order to render
this claim intelligible, I have thought it desirable to give a short
account of the vegetable cell in its various forms; and I think you
will see that a desmid and a diatom are, if I may use the expres-
sion, merely arrested states of vegetable life, that is to say, the
cells exist apart, and do not differentiate into various special
organs, consequently the life of one cell does mnot necessarily
depend on that of its neighbour. This is a peculiar characteristic
of the lower cryptogamia, for although many of the lower forms
of flowering plants continue to live if cut into very small pieces,
Anacharis alsinastrum, for example, the cells of which it is com-
posed never exist apart ; but when we ascend higher in the seale
of vegetable life, the cell is still less capable of self-existence, and
special conditions have to be observed, to enable detached portions
to vegetate: it will not do to cut indiscriminately—a piece of
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bark will not grow, neither will the stem, if deprived of its
bark.

The study of the lowest forms of life still occupies the minds
and time of our greatest biologists, both at home and abroad ; and
I would recommend all. those who possess a microscope to study
the life history of one of the numberless forms of animal or
vegetable that may be found in every drop of stagnant water.
There is at present too much desire among those who have an
instrument to collect objects that are pretty, thus making natural
history subservient to the microscope, instead of using it as an
adjunct to the study of natural history ; and I cannot help think-
ing that if used for the latter purpose, the naturalist who has
devoted his leisure to the study of the larger forms of life, will
not despise those who make use of the instrument for the study of
minute organisms. They may appear trivial, and not worthy of
attention, but as it has been wisely said, “in every object there is
inexhaustible meaning : the eye sees in it what the eye brings the
means of seeing.” To Newton, and Newton’s dog Diamond, what
a different pair of universes, while the painting on the optical
retina was most likely the same! And let us, as students of
nature, bear in mind Galen’s aphorism, ‘ Naturam maximé admi-
raberis si omnia ejus opera perlustraris.”

V.

ON CERTAIN COAST INSECTS FOUND EXISTING
INLAND AT BRANDON, SUFFOLK.

By CHas. G. BARRETT.
Read 29th November, 1870.

It is a fact well known to Entomologists, and probably to Natural-
ists generally, that the sandhills which partially line our coasts
form the exclusive habitat of many species of insects of various
orders, and that these species are seldom, if ever, known to wander
from the sands, even to as short a distance as a mile, or it would
almost be safe to say a hundred yards.

Of such, among the Lepidoptera, are several species of Noctusm
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belonging to the Genera Agrotis, Leucania, Mamestra, &c., two or
three Geometr®, a few Crambide and Phycide, and a number of
Tineina, especially of the large genus Gelechia. These insects
shelter themselves during the day at the roots of the rough grasses
and stunted plants that grow on the sands, and especially under
the overhanging edges of the hills, whence the sand has fallen
away, leaving the roots and herbage hanging down; but always
carefully avoiding exposure to the wind. So much is this the case
that an experienced Entomologist upon arriving at a range of sand-
hills, knows at a glance by the direction of the wind where to
look for the insects.

The larger and stronger species fly at night, the smaller ones in
the afternoon and evening, when the weather is moderately warm
and still, but many of them will not stir on the wing except on
the calmest evenings, the species of the genus Gelechia in particular
being so excessively semsitive to wind, that in order to dislodge
them from their hiding places among the grass, furze, or moss, it is
only necessary to blow sharply, with the breath, among it, when
the little creatures come hurrying out, and dart away into some
sheltered spot at once, not hesitating, occasionally, to settle on the
clothes of their tormentor, but always carefully choosing the
sheltered side.

Now it happened that early last June I arranged to meet one of
our Vice-Presidents, Mr. De Grey, at Brandon, in Suffolk, for a
day’s collecting. Our sport was capital—indeed I have had the
pleasure of exhibiting here on a former occasion, some of the
rarities which I then captured for the first time—but among the
insects we took were five species, (which I beg now to lay before
you) namely, Mamestra albicolon, Anerastia lotella, Gelechia
desertella, Gelechia marmorea, and Qelechia distinctella, fout of
which are considered to be most exclusively coast-sandhill insects,
and the fifth, Qelechia distinctella, is scarcely ever met with in
any different locality.

I have no doubt that some of the members present, especially
those who are also Geologists, are well acquainted with the pecu-
liar soil of Brandon, and the adjoirinig country for some distance.
But for the information of those who are not, it is necessary that I
should say, that it is a loose light sand, precisely such as is found
on the North Denes at Yarmouth at the present time.
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To suppose that ordinary migration or spread of species would
explain the difficulty is out of the question, since I have already
shown that it is contrary to the habits of the species to travel on
to uncongenial soils, where, even if pressed to do so by excess of
numbers, they would be unable to exist.

Nobody will of course venture to suppose that there has been a
special creation for this small tract of country, and we are therefore,
as I think, driven to the conclusion that the species in question
have occupied this suitable ground, from the time of the close of
the Post Glacial period at least, and that they have remained
unchanged in form, and even in colour, all through the changing
conditions of life occurring during the upheaval of the fen valley,
and the consequent alteration of our coast line, and particularly
those caused by the change from the saline influences of the
neighbouring sea, to those of a warm inland district.

One slight change of habit is apparent, due doubtless to the
increased temperature. All these species were out on June 4th,
desertella in swarms ; and a week later lotella was common and
albicolon getting worn, while at the same time albicolon and
desertella were just beginning to appear at Yarmouth, and the
other species were not to be found there till a fortnight later, July
being their time of appearance on the coast.

It would now be very interesting to ascertain whether Eubolia
lineolata, Leucania littoralis, Agrotis valligera, cursoria or ripas,
all of them inhabiting our present coast sands, were also still to
be found in what may probably have been their ancient haunts.

A small scrap of additional evidence has come to hand since
this paper was written. In a list of Lepidoptera, contributed by
Mr. De Grey to our county list, is the name of Gelechia pictella,
a more delicate species than either of those I have mentioned, and
one which almost exclusively frequents coast sandhills, found also
at Brandon.

. December 20th.

Since the paper read at the last meeting was written, I have
received some valuable confirmatory evidence. The Rev. H. 8.
Marriott, of Wickham Market, and Rev. H. Williams, of Croxton,
inform me that they find Eubolia lineolata commonly on the grassy
heaths, and Agrotis valligera flying in Lucerne fields round Thet-
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ford, besides meeting with the larger species which I mentioned ;
and Mr. De Grey tells me that he has taken Agrotis cinerea and
Gelechia vilella, (both of them much rarer sandhill insects,) at
Brandon, and Qelechia marmorea as far away as Tottington, on
the Merton estate, to which place the drift sand extends.

These further observations enable me to bring forward another
very interesting point, which I felt hardly justified in deducing
from the data in my possession a month ago. It is this—most of
these species belong to large genera of closely allied and abundant
species, (Agrotis, Mamestra, Gelechia,) genera such as have been
pointed out as most likely to produce new species by natural
selection—dominant groups, in fact. These species, however, in
spite of their isolation and alteration of condition, are as true and
as clearly defined as those of our present coast.

VI

ON THE ABUNDANCE OF LITTLE GULLS ON THE
NORFOLK COAST IN THE WINTER OF 1869—70.

By H. Srevenson, F.L.S.
Read 20th December, 1870.

Ir is rarely a year passes that is not at one period or other re-
markable for some ornithological occurrence of special interest—
either the advent of a new or an extraordinary excess in the
number of some other species, commonly looked upon as a rare or
uncertain visitant. Thus, of late years, we have had an invasion
of sand-grouse, a plethora of waxwings, shorelarks, and storm
petrels ; during the present autumn a surfeit of quails, and in the
winter of 1869—70, such an influx of little gulls as had probably
never been known up to that date. Judging from former records
of specimens obtained, this small and very elegant species has
been observed occasionally on our coast, the stragglers procured
from time to time being, almost invariably, young birds, but
F
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supposing even that a few—mingling with the large flocks of
“common and black-headed gulls, which in autumn and winter
frequent our shoals, sandbars, and tidal estuaries—may have
annually visited us, still their appearance in February, 1870, both
here and in more ndtthern counties in such extraordinary numbers,
is a fact worthy of special record.

In the Zoologist for March, 1870, (p. 2056), I stated that a
little gull, in immature plumage, had been sent me from Salthouse
on the 23rd of October, 1869, and that another, in similar
plumage had been also killed at Blakeney on the 30th of the same
month ; both of these, as is commonly the case, were solitary
specimens, and no more appear to have been remarked until about
the end of December or beginning of January, when another
immature bird was shot somewhat inland at Gooderstone, near
Fakenham, and preserved by Mr. Ellis, a birdstuffer, at Swaffham.
The weather up to that time had been mild and open, but from
the middle to the end of January we experienced severe frost and
snow. With the 1st of February, however, came a few warm
sunny days like a foretaste of spring, and then again, on the 6th,
the wind veered to the N.E. with heavy snow storms on the 8th
and 9th, followed on the night of the 12th and throughout the
following day by a biting wind frost, more severe during the short
time it lasted than had been experienced for many years.* On
the 13th the wind from the N.N.E. blew a heavy gale, drifting
the frozen snow like sand, in places sweeping it clean off the roads,
and in others heaping it up above the banks and hedges.

It was just at this time, storm-driven and suffering from the
severity of the weather, that the main body of little gulls
appeared on our coast, and of the numbers which fell victims to
the gunners between Lynn and Yarmouth, the larger portion were
procured between the 12th and 14th, and others during a period
extending from the 10th to the 28th.

On the 11th, as stated by Dr. Lowe, in the Field of February
26th, a flock of at least a dozen were seen in Lynn Harbour,
sheltering from the gale outside, of which several are, no doubt,
included in the following list, supplied me by Mr. Wilson, bird

* Mr. Cordeaux, in the ¢ Zoologist ” for 1870, remarks * the 12th, 13th,
and 14th of February were the roughest days I ever recollect on our Lincoln-
shire marshes.”
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saw in the flesh was shot on Gunton Beach, near Lowest.o.ft, by
Mr. Fowler's gamekeeper, on the 18th, when others were seen,
possibly passing further south after the storm had abated.

Altogether, as far as one can judge from fairly reliable “ here-
say ” evidence, over sixty specimens were killed in this county ;
forty-two I can vouch for, having handled most of them myself ;
and judging from the various records in the Field and Zoologist,
Bridlington Bay, on the Yorkshire coast, appears to have been the
only other locality in which these gulls appeared in any numbers,*
and there also the same wholesale slaughter awaited them as on
our own inhospitable coast. Mr. Cordeaux, (Zoologist, p. 2081,)
on the authority of Mr. Richardson, of Beverley, states that
twenty-nine little gulls, nineteen adult and ten immature birds,
were shot near Bridlington early in February, and these, from
Mr. Boynton's statement in the Field of February the 26th, seem
to have appeared simultaneously with the large numbers that
visited Norfolk, and were driven in by the same severe easterly
gales,

The few specimens of this gull which in previous years have
been procured in Norfolk, have appeared both in autumn and
winter, from August to the end of January, but extraordinary as
was the influx on this occasion, it was attributable, I think, far
more to accidental circumstances than to any unusual abundance of
the species during the previous nesting season. With gulls, as
with most wild fowl, the young birds are more accessible, and as a
rule, are procurable earlier in the season than the old ones, which
are “driven in” only by stormy or frosty weather. Thus the
three immature birds shot in December and January, represented
the ordinary stragglers from the main body of migrants, which,
probably in most seasons, desport themselves off our northern
coasts, and regulating their movements by the mildness or severity
of the weather, pass on, almost unnoticed, to more southern
quarters. The eggs of this species have been lately received by

® The few notes of the occurrence of stragglers in other parts of England
are only such as are ordinarily met with during the autumn and winter
months. An unusual number of these gulls were shot at Bridlington, Filey,
and Flamborough, on the Yorkshire coast, in October, 1868, as recorded by
Mr. J. H. Gurney, jun., in the * Zoologist ” for that year, but at that time I _
believe only one specimen was procured in Norfolk.
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own collection, killed at Hasborough, the plumage is particularly
interesting as showing the last trace of immaturity in the primary
quills. Each of these feathers, though broadly tipped with white,
has a patch of black of more or less extent forming with the wing
closed, three alternate bands of black and white towards the
extremity of the feathers, but in this transition state, the gradual
encroachment of the pale grey and absorption, as it were, of the
dark patches, by an actual change of colour in the feathers, and
not by moulting is very remarkable ; a process, moreover, which is
clearly perceptible in far less mature specimens. The tail feathers
in this bird are pure white, but the feet and legs were somewhat
less vivid in colour than in other adult specimens.

In the adult bird the beak is dark brown, becoming reddish
brown on the lower mandible ; inside of the mouth rich salmon
colour; feet and legs vermilion red, inclining to orange in some
cases. In the young bird the beak is almost black, throughout ;
the inside of the mouth lighter in tint than in the adult ; legs and
feet livid pink. The irides in both old and young dark brown,
but no colouring round the eye-lid at this season of the year.

The stomachs of some of those dissected contained remains of
small fish, shrimps, and sand worms, with sand and gritty sub-
stances. In the stomach of one were five sticklebacks, some of
which could be identified as the ten-spined species ; in another was
a small fragment of chalk with seaweed attached, and something
very like a minute portion of mutton fat. Examples in the flesh,
weighed by Mr. T. E. Gunn, varied from three ounces in immature
birds to four and a half ounces in adults.
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VIL
FAUNA OF NORFOLK.
Parr I. Mammaria aND REePTILIA,
By THOMAS SOUTHWELL.
Read February 28th, 1871.

‘WhHh1LsT it is the duty of a Natural History Society to endeavour
to popularize the study of nature, and by every means to awaken
an intelligent interest in the minds of those who have disregarded
the wonders which surround them, it is not less incumbent upon
such a society, by carefully compiling lists of the Fauna and Flora
of their immediate district, to assist in furnishing materials for
works of greater pretensions and more comprehensive scope. It
is impossible for the author of a history of any branch of natural
science to make himself minutely acquainted with the productions
of every locality, or to trace out and eliminate species of doubtful
authority, but by availing himself of the observations of many
naturalists, condensed in the form of local lists, materials are
placed at the disposal of the master builder which will enable him
to construct a faithful history of the habits, frequency, and geogra-
phical distribution of the subjects of which he treats. We think,
therefore, no apology is needed from the Norfolk and Norwich
Naturalists’ Society for endeavouring to compile faithful and
accurate lists of the natural productions of the County, accompanied
by such remarks as may be considered desirable, on the rarer species
under consideration.

As might have been expected from a County which has produced
8o many naturalists of note, many lists have appeared from time to
time, amongst which, those of Sir Thomas Browne, Sheppard and
Whitear, C. and J. Paget, Gurney and Fisher, Mumford, and
Stevenson, are of great value, particularly Mr. Stevenson’s most
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exhaustive history of the “Birds of Norfolk;” but in only one
of these (C. & J. Paget’s “ Natural History of Yarmouth and its
Neighbourhood ”) has the plan included a general list of the
several departments into which the animal and vegetable kingdoms
are divided ; and this exception applies but to a limited district—
added to which the constant changes which are taking place in the
physical features of the County involve corresponding changes in
its Fauna and Flora, and render frequent revisions necessary.
This want, a Committee of the Norfolk and Norwich Naturalists’
Society, assisted by many gentlemen resident in the County, are
endeavouring to supply, and I have now the pleasure of submitting
to the Society the portion which has been committed to my care,
viz., the Mammalia and Reptilia ; this will be followed from time
to time by the remaining portions for publication in their trans-
actions.

In a highly cultivated County like Norfolk, where those animals
. not actually domesticated, or preserved by the sportsman, are re-
garded as ¢ vermin” and ruthlessly destroyed whenever opportunity
occurs, it is not to be expected that a great number of species will
be found ; but even the quiet which is maintained in our woods
and coverts during the breeding season is favourable to the increase
of some species, and the large tracts of reed-beds in the * Broad
Districts,” and on the margins of our sluggish rivers, afford pro-
tection and abundance of food for others, particularly for the Otter,
which is perhaps more frequent than from its retiring habits and
stealthy movements is generally supposed. There are two families,
however, which are particularly worthy of attention—viz., the
Cheiroptera and Cetacea ; of the former, fifteen species are described
ag British by Bell, but we are only able to record five as occurring
in this County." Our extended coast line, the most easterly sea-board
of the island, has produced only eight well-authenticated species of
the Cetacea out of a total of thirty described as British, by Dr. Gray ;
and although the majority of the species are of great rarity, it is pro-
bable the number recorded as belonging to Norfolk might be in-
creased, and light thrown upon this interesting but obscure order,
were those which occasionally come on shore, or get entangled in the
shallows off our coast, more carefully examined. The reptiles do
not receive the attention to which their great beauty and interesting
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habits entitle them ; there is also the charm of novelty, and the
hope of discovering something before unknown, with regard to
their economy, to act as an incentive. In theaquarium and fern-case
they may readily be studied and soon become most interesting pets.
It is impossible to read Mr. Higgenbottom’s admirable life history
of the British Tritons* without seeing at once how much may be
done for science by the careful study of a single family. I regret
I am able to give little more than a dry list of the ten species
of Reptiles found in Norfolk.

I have to record my obligations to Mr. J. H. Gurney for his
kind assistance, and much valuable information to be found em-
bodied in the list which follows; also to Mr. Stevenson, who
placed his notes, extending over twenty years, at my disposal ; the
Rev. H. T. Frere, of Burston Rectory, Mr. W. M. Crowfoot, of
Beccles, Dr. Lowe and Mr. E. L. King, of Lynn, and Mr. F. Nor-
gate, of Sparham, have also supplied me with notes from their own
particular districts, for which I beg them to accept my thanks. To
Professor Flower, of the Royal College of Surgeons, London, my
best thanks are due for his kind advice and assistance, particularly
in the ditficult Order Cetacea, rendered notwithstanding his press-
ing professional engagements.

MAMMALIA.

1. VespErTILIO NoOTULA (Schreb). High-flying Bat.
Not uncommon throughout the County.

2. VespErmiLIO PIPISTRELLUS (Geoff). Pipistrelle Bat.
Common.

3. VEsperTILIO NATTERERI (Bell). Reddish-grey Bat.

Bell (Brit. Quad., 1837, p. 42) mentions having seen specimens
of this Bat, belonging to Mr. Yarrell, from Colchester and Norwich.
Two in Mr. Stevenson’s possession were killed at Framingham
Pigot, near Norwich.

* Ann. and Mag. Nat. Hist., 1853, Vol. XII, 8. 8., p. 369.
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4. Prrcorus AURITUS (Geoff). Long-eared Bat.

Not uncommon throughout the County. A cream-coloured
variety was killed near Norwich in 1870.

5. BARBASTELLUS DAUBENTONII (Bell). Barbastelle Bat.

Mr. Gurney has taken this Bat once at Easton ; it has also
occurred at Framingham Pigot, and several times at Beccles, Mr.
Crowfoot found one on a wall at Ellingham, on November 2nd,
1870, and believes this species to be common in the neighbourhood
of Beccles.

6. EriNaceEus EUROPEUS (Linn). Hedgehog.
Common.

7. Tarra vuLearis (Briss). Mole.

Common. Cream-coloured varieties are not infrequent. Mr. F.
Norgate of Sparham, informs me that a large rusty-white variety
was common at Oby ; about ten years ago a shepherd sent him five
males, they were cream-coloured above, rusty-yellow beneath, larger
than the common mole, and seemed to have been fighting. Some
of them had old scars and new short fur growing up.

8. Sorex ARANEUS (Linn). Common Shrew.
Common. Local name “ Ranny.”

9. Sorex voDIENS (Pall). Water Shrew.

Messrs. Paget (Natural History of Yarmouth) say this species is
found in  marsh-ditch banks,” and that it is “ rather rare.” Rev.
R. Lubbock (Fauna of Norfolk) says it occurs, but not so generally
as the common shrew. I have never met with it in Norfolk, nor
has Mr. Gurney, who, however, once saw one from Oulton, near
Lowestoft. The Rev. H. T. Frere saw either this or the next
species in a pond at Roydon Hall a few years ago, but although he
watched it for some time, he was unable to capture it for identifi-
cation.

10. Sorex REMIFER (Geoff). Oared Shrew.

First made known as a British species from an individual taken
by Dr. Hooker, in Norfolk. Mr. Gurney has met with this species
at Keswick and Stoke Holy Cross, it has also occurred at Gilling-
ham, Fakenham, Sparham, and Framingham.
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13. MusteLA vurgAris (Linn). Weasel.

Common. The female is locally known as the ‘“Mouse hunter.”
The weasel climbs trees with great expertness, in search of food or
to escape pursuit. Mr. Gurney saw one which, when pursued,
climbed an oak tree, and curled itself up on a branch fully thirty
feet above the ground ; he remarks, ¢ that it seemed to climb as
well as a squirrel.”

14. MusTeLa ErMINEA (Linn). Stoat.

The stoat in Norfolk is called the *lobster,” which it is sug-
gested may have originally been “ leapster,” and have arisen from
its habit of progressing by a succession of leaps or bounds;
another suggestion is that it derives its name from the red colour
of its fur. It is frequently found in the full white winter dress in
Norfolk.

15. Mustera puTorius (Linn). Polecat.

Although generally met with, by no means common in Norfolk.
About Diss, the Rev. H. T. Frere finds it common ; he says, “they
seem to leave the lower grounds about October. I once caught
seven, two old ones and five young, in a barn at Roydon. On two
or three occasions I have turned out burrows on the Roydon fen,
which have contained ecls and frogs, generally half decomposed.
I saw the tracks of several in the last snow.”

16. MarTEs FoINA? (Gmel). Common Marten ?

Paget, writing in 1834, says, “ the marten was formerly found
at Herringfleet, but is now extremely rare.” Mr. Gurney was
informed by an old woodman that ¢ Marten Cats” were found in
Brook woods ‘“during the latter part of the last century,” and
adds, ¢ it is probably impossible now to ascertain to which of the
two races of martens found in Great Britain those formerly inhabi-
ting Norfolk belonged.”

17. VuLpes vuLears (Briss). Fox.

But for the protection afforded by sportsmen the fox would long
ago have been extinct, as it is, frequent importations are necessary
to keep up the stock ; it can, therefore, hardly be said to exist in a
state of nature. Probably the foxes found in Norfolk, previously
to the re-establishment of the fox-hounds, were only stragglera.
Mr. Stevenson tells me he was informed by Mr. Thomas Edwards,
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luctantly omit it from this list, calling attention to the subject as
worthy of investigation.

21. Mus uessorus (Shaw). Harvest Mouse.

Somewhat local, but not uncommon. Mr. Norgate finds it
frequent at Sparham, and has taken four or five nests in one day.
At Gillingham, Mr. Crowfoot has taken its nests in the tall sedges
by the side of the river Waveney, also in the marram grass on the
beach at Kissingland, almost within reach of the sea spray.
Two females brought forth young ones in captivity in the Lynn
Museum.

22. Mus syLvaTicus (Linn). Long-tailed Field Mouse.

23. Mus muscuLus (Linn). Common Mouse.
Both common.

24. Mus raTTUS (Linn). Black Rat.

Messrs. Paget in 1834, state it still remains here though its
numbers are gradually decreasing.” Mr. Lubbock, in 1845, says
it is “still occasionally found in the City of Norwich.” Twenty
years ago I saw one which was killed in the coal-house at the
Lynn Subscription Library. It is now extremely rare, if not quite
extinct, in this County.

25. Mus pecumanus (Pall). Brown Rat.
Common. Cream-coloured and pied varieties sometimes occur.

26. Arvicora amMPHIBIUS (Desmar). Water Vole.

Common in marshes and low ground. Mr. T. E. Gunn records
the occurrence of the black variety of the Water Vole at Earlham
in the summer of 1865 : Zoologist S. S., p. 152.

27. Arvicora AcrEsTIS (Flem). Field Vole.

Common. Mr. F. Norgate found the nest of this species con-
taining six young, which were blind and naked, at Sparham, on
the 27th of March; it consisted of a ball of grass placed in
a slight depression of the ground. Mr. Gurney saw a vole which
was taken from a kestrel's nest at Earlham, and which, upon a
cursory examination, appeared to him to be Mr. Yarrell's Bank
Vole, (A4 pratensis.) As this species has not been observed in
Norfolk, he thinks the subject worthy of attention. The Bank
Vole recorded in the Zoologist for 1865, p. 152, is an albino
variety of A. amphibius with malformed incisors.
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1857, January 132th. (Circa). One stranded on Winterton
beach and killed by the fishermen measured forty-five feet. The
skull of this specimen is preserved in the College of Surgeons’
Museum.

1858, November 3rd. One taken off Wainfleet, on the Lincoln-
shire side the entrance to the Wash, measured thirty-two feet.

32. BALENOPTERA ROSTRATA (Gray). Pike Whale, Lesser Fin-
Whale.

A whale, probably of this species, is mentioned in a note to
8ir Thomas Browne's list, as having been cast ashore and killed at
Runton, near Cromer, towards the end of 1829. It is described
as twenty-four feet long, nose very sharp and pointed, nearly black
on the back and white below in folds. Baleen nearly white.

In November, 1860, an adult male of this species was stranded
on Overstrand beach ; it measured twenty-five feet in length.
The skeleton was presented by Mr. J. H. Gurney to the College of
Surgeons’ Museum, where it now is, and a full description is
given by Mr. W. H. Flower in the Proc. Zool. Soc., May 24th,
1864. Mr. Flower considers thirty feet the maximum length
this species attains.

33. PaYSETER MACROCEPHALUS (Linn). Northern Sperm Whale.

Sir Thomas Browne says:—“ A Spermaceti whale of sixty-two feet
long, near Wells; another of the same kind, twenty years before
[June, 1626] at Hunstanton ; and not far off eight or nine came
ashore, and two had young ones after they were forsaken by the
water:” (Wilkin's Edition, vol. 4, p. 326.) I can find no modern
record of the occurrence of this species on the Norfolk coast. In
the Norwich Museum are skulls of Delphinus euphrosyne (Gray)
and D. delphis, both probably obtained on the Norfolk coast, but
I can find no history of either recorded. Sir Thomas Browne says
of the latter species :—* sometimes taken, but many confound it
with the porpoise.”

34. LAGENORHYNCHUS ALBIROSTRIB (Gray).  White-beaked
Bottle-nose.

Captured off Yarmouth in 1845, described, with plate, in Ann.
and Mag. of Nat. Hist, vol. 17, p. 21. Skull in Norwich
Museum.
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35. HrreropoN BUTZEOPF (Lacep). H. RosTRATUM (Gray).
Bottlehead.

Under the head of ¢ Delphinus bidens,” Messrs. Paget say :—
“ A large one caught in a herring-net, November, 1816 ; a smaller
specimen about twenty years before.” On the 22nd September,
1858, one of these whales was stranded on the ¢ Ferrier Sand,” at
the entrance to the Ouse, which measured twenty-eight feet eight
inches in length. Mr. E. L. King also informs me that two
ofhers of this species were taken on the 23rd September, 1867,
near the same place; the larger one, a female, measured twenty-
six feet eight inches ; the smaller one eighteen feet six inches.

36. Orca GLADIATOR (Gray). The Killer, Grampus.

Sir Thomas Browne mentions one measuring about sixteen feet
in length, taken at Yarmouth about 1658. In July, 1823, a speci-
men, weighing four cwt., and eleven feet long, was found alive on
Yarmouth beach: (Paget). In 1830 one was taken in Lynn
Harbour, which measured twenty-one feet : (Loudon’s Mag. Nat.
Hist., vol. 5.) And Mr. T. E. Gunn, in the Zoologist S. 8.,
p. 1927, records one being brought into Yarmouth Harbour on the
25th of June, 1867, which weighed fourteen cwt.

37. ProcENa comMuNIs (Lesson). Porpoise,
Common along the coast, sometimes coming up into the harbours.

REPTILIA,

1. Zooroca vivipara (Wagl). Common Lizard.
Frequent on heaths, hedge-banks, and dry places. Local name
“ Swift.”

2. ANguis FRAGILIS (Linn). Slow-worm.

Not uncommon on heaths and in dry woods. The Rev. H. T,
Frere finds it very common at Burston, and remarks a curious
partiality displayed by it for some particular spot. ¢ Every year,”
he says, “ I see one or two close to one of my gates, and again on
a particular grave in the Church-yard, in neither case is the
favourite spot more than a square yard.” In Norfolk, Mr. F.
Norgate says, the slow-worm is called the ‘glow-worm,” the real
glow-worm being called the “ glaze-worm.”

G
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3. Narrix 10rQuATA (Ray). Common Snake.

Not so common as formerly, but still abundant in places. This
species takes to the water readily and is a capital swimmer, it is
said to swim across Fritton Broad, which is nearly a mile in width.
Mr. Gurney has frequently found the remains of toads in snakes
which he has dissected.

4. Perius Berus (Merr). Viper.

Frequent. Heaths and waste places. Aredvanetyoccaslonallyoccurs.

5. Rana TEMPORARIA (Linn). Common Frog.

Common. The edible frog has been found at large in Norfolk,
and claimed as an indigenous species, but there does not seem to
be sufficient evidence to support the claim. Large numbers were
imported and turned louse by Mr. George Berney in 1837, 41, and
42, previous to which time there is no certain evidence of their
having been met with. :

6. Buro vureaRris (Laur). Common Toad.

Common.

7. Buro oaramrra (Laur). Natter-jack Toad.

More local than rare, being found abundantly in many localities
in Norfolk.

8. TritoN oRri1sTATUS (Laur). Great Water Newt.

Common. Locally the Tritons are called * Efts.”

9. LissorriToN PUNOTATUS (Bell). Common Smooth Newt.

Common. Mr. Norgate has found them at night-time in winter
by the road side ‘apparently migrating.” Mr. Gurney sends me
the following note on this species :—* Although this reptile may
usually be handled with impunity, it is sometimes the fact that its
skin possesses a8 noxious property which communicates a painful
stinging sensation to the hand and arm of a person handling it,
which does not abate for several minutes and seems very similar to
that produced by handling the common jelly fish and other
meduss, some of which are more noxious than others.

“In the spring of 1869 a well-marked instance of this phenom-
enon in the Common Smooth Newt came under my notice, and I
suspect that it may be more developed in the breeding season than
at any other time.”

10. LissoTrITON PALMIPES. Palmated Smooth Newt.

Mr. F. Norgate has found this species at Sparham.
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Remarks on Mr. Leigh Hunts “ Birds of Thetford,” as pullished
tn hiz History of “ The Capital of the Ancient Kinydom of
East Anglia.”

Br H. Srevessos, F.L.S.

I is greatly to be regretted that when, through the suggestion of
Mr. Thomas Southwell, the members of the Norwich Naturalists’ -
Society are endeavouring to collect materials from all parts of the
County for the publication of correct lists of its Fauna and Flora,
a work of 8o much pretension as the above, and devoted to the
history of so important a locality, should, as far as the natural
history portion is concerned, fall so far short of the requirements
of the present day. That Mr. Hunt has laboured long and
zealously to complete his self-imposed task there is no question, but
in a work of this description, comprising so many different topics,
historical, antiquarian, geological, and zoological, the author, unless
possessed of super-human capabilities,—in short, an *“ Admirable
Creighton” in literature—must needs fail in those departments
with which he is least acquainted ; but which, by a division of
labour, as in Stacy’s and White's Histories of Norfolk, might have
afforded reliable information.

I shall here deal simply with the Ornithological portion of the
chapter (xxvi), which Mr. Hunt has devoted to *“The Natural
History of Thetford ;” but, inasmuch as the author, in a foot note,
expresses himself as *largely indebted” to the Birds of Norfolk
¢ for many of the facts supplied in the text,” for the credit of that
publication alone, I feel bound to notice the fictions which have
been circulated in this.

Preparatory to commencing what he terms  a complete list " of
the various kinds of birds in that neighbourhood, “together with
their nomenclature, under the heads, common, native, migrants,
rare,” Mr. Hunt remarks, “ by this arrangement, the reader, learned
or unlearned in the science, will possess a guide to the Ornithology

G 2
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of the district, which, till very recently, was not obtainable but
after a wearying pursuit and study.” With this promise, at least,
of completeness and accuracy, we come to the list of “ Birds com-
mon at Thetford,” divided under two distinct heads, Natives and
Migrants, but strangely enough this “complete list” terminates
abruptly with the Columgbide ; Partridges and Pheasants, even in
that highly preserved district, are omitted, and the whole of the
Grallatores and Natatores are summed up, afterwards, in a few
lines of general comment.

If we examine this list, however, as far as it goes, conspicuous
by their absence amongst the natives, are the Robin, Blackbird,
and Hedge Sparrow, whilst in the list of migrants, I look in vain
for the Swallow, Swift, House and Sand Martin, Ring Ouzel,
Hobby, Merlin, Shorteared Owl, Sedge Warbler, Garden Warbler,
and Grey Wagtail. Others may possibly be omitted, but these
occur to me most prominently as I write. Ever the common
Sparrow forms no part of the list itself, but, in a separate paragraph
we read, “These, with the sparrow tribe, Passer montanus and
Passer domesticus complete (?) the list of common and well known
species of birds.” Thus making Passer montanus, the Tree Spar-
row, and the ordinary House Sparrow equally common, although
the former is, I have no doubt, not less scarce and local in its
habits about Thetford than in most other parts of the county. I
am well aware of the difficulty of dividing our so-called * British
Birds"” into two such arbitrary groups as natives (residents) and
migrants, many exceptional cases presenting themselves requiring
separate classification, or more minute subdivision: but why the
Kestrel and Sparrow Hawk should rank amongst migrants only,
and the rare Goshawk be placed (though under the head of mi-
grants), amongst the birds “ common at Thetford ;” why the Red-
backed Shrike, Spotted Flycatcher, Cuckoo, and Tree Pipit,
which all breed with us, should be entered solely under the head
of migrants, whilst the Nightingale, Blackcap, Whitethroat, Chiff-
chaff, Willow Warbler, Redstart, Yellow Wagtail, &c. are ranked
both as natives and migrants, is as remarkable as that the Missel
Thrush should not be considered as much a native as the Song
Thrush, or the peculiarly British Pied Wagtail (Motacilla yarrelli)
should be made a non-resident migrant. Again, though the Stone-
chat, Whinchat, Barn Owl, and Tawny Owl are, I believe, correctly
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Pipit has ¢ occasionally been seen both here and by the sea-coast.”
‘Will Mr. Hunt kindly supply the authority for this statement, as
at present I am aware of but five examples of this rare Pipit
having been seen in Norfolk, all of which were shot near Yarmouth.
The Rock Pipit, mcluded in the same paragraph, as * occasionally
seen” about Thetford, ma.y certainly have appeared there on its
migratory course, as it has in the vicinity of Norwich, and the fact,
if well authenticated, would be interesting; as well as further
information as to the Lesser Spotted Woodpecker breeding and
remaining, throughout the year, in that locality. Why the familiar
‘Wryneck should rank with the Hoopoe and other accidental strag-
glers it is difficult to say, or why the Kingfisher should be classed
in a similar manner, though described as * now frequently observed
by our rivers, both in winter and summer, and generally breeds
here.” Considering its great persecution of late for the plume
trade, I should have presumed that at Thetford, as elsewhere, this
‘beautiful species would be found more scarce now than formerly.
Not a line is devoted to the past history of the Great Bustard,
a8 a denizen of that very portion of the “Breck ” district, nor is
Mr. Bartlett’s specimen of the Little Bustard, killed on the Warren,
and still preserved at *The Canons,” recorded amongst the rarities
of that neighbourhood. Instead, however, I find amongst the brief
notices of Grallatorial species the following strange announcements
with reference to both the familiar and rarer kinds. Pallas’s Sand-
Grouse, unknown at Thetford, and (with the exception of a single
bird killed near Lynn, in 1859) unknown in any part of Norfolk
till the spring of 1863, and in no instance since that date—accord-
ing to Mr. Hunt, « occasionally visits this locality.” The Dotterel
(Charadrius morinellus), a mere passing migrant, which breeds
nowhere in England, is described as a “summer visitor, occasionally
remaining to breed,” whilst the Ringed Dotterel (Charadrius
hiaticula), the most remarkable bird on the Thetford warren, owing
to its habit, from time immemorial, of quitting the seashore in
spring to rear its young far inland upon these dreary wastes, is
described by this local historian as ¢ an occasional summer visitant,
and builds in the fens.” The same authority, moreover, informs us
that the Kentish Plover, Little Ringed Plover, (which has never
occurred in Norfolk), and the Sanderling, all essentially shore
birds, are ¢ rarely seen here,” but under what accidental circum-
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stances, if at all (f) is not stated, and in like manner the Turnstone
and Opyster Catcher are said to be *rarely found to visit this
district.”—So rarely, that I scarcely hesitate to assert they never
have!! The Lapwing which, though in greatly diminished num-
bers, breeds annually on the warren, is only said to do so
« generally,” and the Norfolk Plover or Stone Curlew, which also
still breeds there—as it did two hundred years ago, when Sir
Thos. Browne of Norwich received one, in the flesh, ‘“from about
Thetford,” and forwarded a drawing of it to his friend and brother
naturalist, John Ray— is alluded to in the briefest form.

This fine species, however, is amply avenged for any slight ex-
perienced in the natural history portion of this volume, since in the
chapter, (p. 265), on “ Fossil remains found at Thetford,” Mr. Hunt
first quotes, as follows, from the work of Thomas Martin, “ The
historian of Thetford : "—

“Mr. Ray, in his preface to his Collection of English Words,
printed in London, 1674, makes mention of a stone curlew, [Sir
Thos. Browne's] which was found near Thetford, it had a remark-
able eye, somewhat resembling that of a green plover.”

And then adds, in a foot note,—by way of explanation and
apology for Martin, whose “ attempt,” as he describes it, “in this
important and interesting branch of science was so little successful,”
and whose “ failure may be in great part accounted for from the
fact that the science itself, in his time, was little known or under-
stood : "—

This story of the ¢ Stone Curlew ” with its “ remarkable eye ” is a most
marvellous one, and I fear, not founded upon careful observation. No doubt
it was a peculiarly shaped flint, of which, there are a great many in our chalk
pits. It must have been a remarkable eye that saw the fossil curlew.

Further comment is unnecessary when an author’s knowledge of
his subject thus falls short of the intelligence of any local shep-
herd or warrener.
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XI
MISCELLANEOUS NOTES AND OBSERVATIONS.

ON THE PELLETS THROWN UP BY Rooks.—The fact that hawks
and owls, indeed, all members of the raptorial order,—having no
true gizzard, throw up, in the form of pellets, the indigestible
portions of their food, is well known ; but that this system is
adopted by the rook (and I have reason to believe by the jackdaw
as well) will probably be received by our members as a new light,
in the economy of so familiar a species.

‘When at Cromer, during the months of July and August, 1870,
my attention was first drawn to this point by Mr. H. H. Upcher,
who brought me from Sherringham several large, light-coloured
pellets, which he had picked up on the cliffs in that neighbourhood,
and which consisted, chiefly, of the husks of barley upon which
the rooks had recently been committing much depredation.
Naturally supposing that if these pellets were really ejected by
rooks, the habit would by no means be confined to the birds of
one locality, I searched the margins of the lighthouse cliffs, at
Cromer, and there found dozens of them, always within ten yards
of the edge of the cliff, and in such spots as I had seen daily
frequented by rooks in some numbers. ‘The largest quantity lay
within two or three hundred yards of a barley field, on the
Northrepps estate, and the feathers, both large and small, strewed
about wherever pellets were visible, identified the rooks satisfactorily
with these post-prandial deposits. The birds evidently, after a
hearty meal of grain, retired to the smooth soft turf on the edge
of the cliffs, and there lazily digested their food, other excreta
invariably lying in juxta-position ; whilst their leisure moments
were devoted to the toilet, as shown by the feathers strewn around,
and which, from the moulting condition of the birds, had been
preened pretty freely from all parts of their plumage. Besides the
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barley husks that formed the main portion, these pellets contained
pebbles, some of large size, fragments of insects, chiefly wing-cases
of beetles and in some instances (those taken at Cromer) minute
portions of white egg-shells ; but from finding, close by, evidences
of a recent picnic where hard boiled eggs had formed part of the
fare, I have no reason in this instance, and so late in the season, to
impute egg stealing to the birds in question.

On showing these pellets to a very observing gamekeeper on the
Northrepps estate, he at once recognized them by the name of
rooks, ¢ Quids,” and expressed his belief that wood-pigeons ejected
similar though smaller pellets. It seems strange that this habit of
80 common a species should be so little known, another proof at
least that British Ornithology is not an exhausted subject; but
with the exception of a note in the “ Field,” of August 11th, 1866,
I know of no allusion to this fact in any work on Natural
History.

Mr. James Barnes, however, the writer in the ¢ Field” above
alluded to, says: “I have for many years observed the rooks
gleaning from our corn-fields and meadows immense quantities of
food, secreting more than they can swallow in a pouch below the
beak. They return to their roosting trees about five or six o’'clock
every evening, and there, amidst much noise and chattering, eject
pellets of indigested food, consisting of the husks of corn and
grass, earwigs, beetles, legs and wings of various moths, stones,
pieces of lime, &c.” Some of these pellets sent to the editor also
contained numerous cherry stones, snail shells, skins of wireworms,
and bones of a small quadruped, perhaps a shrew-mouse.

I have never met with these delris in any rookery, when
shooting the young birds in spring; but possibly the coarse and
more miscellaneous substances that form their autumn diet, obliges
them, at that season more particularly, to adopt this method of
easing their stomachs. The pellets I examined measured generally
from two inches to two-and-a-half inches in length, shaped some
what like a boy’s ¢ tip-cat,” the circumference in the middle being
within } th of an inch of the length. I have since found a tame
jackdaw disgorge a portion of its very miscellaneous food in simi-
larly shaped pellets, though very much smaller, and most probably
the same habit occurs with that species in a wild state.

Mr. Upcher tells me he had once a tame jackdaw which took a
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fancy to certain entomological specimens kept in his room, and if
a drawer was left open where they were pinmed out, he would
swallow them, pins and all, but the remains were always thrown
up afterwards in the pellet form.

ABUNDANCE oF QuaiLs.—The chief point of Ornithological
interest, in Norfolk, during the past year, has been the extra-
ordinary number of quails met with by sportsmen in the early
part of the shooting season, exceeding anything of which we
have any previous record. Of late years this species has unques-
tionably decreased in this county, except in the now drained
district of our western fens, but during the summer and autumn
of 1870, they would seem to have been scattered over the entire
county, and in the fens alone at least two or three hundred birds
were killed and over a thousand eggs taken.

From the records of late in Natural History Journals it is
evident that this extraordinary influx was by no means con-
fined to Norfolk, and an effort has been made by the Editor of
the “ Zoologist ” to obtain, if possible, a * census” of the quails
observed during the past year throughout the United King-
dom, in order to form some idea of the numbers bred in this
country, and of their general distribution. As shown by Mr. Dix's
note in the “Zoologist,” (8. S., p. 2394,) the numbers killed in
Pembrokeshire and Cardigan far exceeded even those in Norfolk,
but certainly no other counties have afforded any similar returns.
As to the cause of 8o extraordinary a flight of these continental
migrants, alighting on the shores of Great Britain and re-
maining also to breed in such unprecedented numbers, I can-
not at present venture to hazard an opinion.

Henry Stevenson.

Notes rrRoM NEw Zgaraxp. TaraNakr—The story you refer
to about our small birds having diminished in consequence of
being stung by bees, is not substantiated. This much is true,
that many tribes of birds, such as bell birds, green paroquets
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Cuttle-fish, like the minaur on the coast of Normandy, have
been thrown up with eight arms four feet long, and a single row of
suckers the size and shape of liqueur glasses with the foot broken
off; were any boys to be caught while bathing by one of these
larger ones (small ones are common and used for bait) they would
be certainly drowned; for it is not easy to paralyse by cutting
the ganglion at the junction of the arm with the head, as they do’
at Granville, (Normandy.)

Further accounts indicate that many of the birds above spoken
of are returning to their old quarters during the past year.

—— in a letter to the President.
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ADDRESS

Read by the President, HENRY StEvENsoN, F.L.8., to the Members of
the Norfolk and Norwich Naturalists’ Society at their Third
Annual Meeting, held at the Norfolk and Norwich Museum,
March 26th, 1872.

Lapies AND GENTLEMEN—In fulfilling the final duty of my
year of office, that of reviewing our proceedings during the past
twelve months, I must congratulate myself on having been able
to attend most of our monthly meetings, and take part, as well,
in each of our summer excursions; being thus enabled to speak
more confidently as to the interest excited by the various papers
read, and the discussions which have ensued thereon. Though we
cannot expect each year to supply our members with an equally
tempting bill of fare—a condition of things, by the by, which we
share in common with societies of established reputation, a
renewed acquaintance with the contents of those papers, which
form the bulk of our “Transactions” for 1871-2 assures me that the
present volume wil not meet with a less gratifying reception than
its two predecessors. The important task which this Society has
now in hand, that of compiling well authenticated, and, as far as
possible, complete lists of the Fauna and Flora of this county, is
progressing most favourably, even though the contributions made
to this year’s “ Transactions” in the department of marine, land,
and fresh water mollusca, can be considered only as instalments
by those able and zealous workers, Mr. F. W. Harmer and
Mr. J. B. Bridgman; who are thereby desirous to draw attention
to this neglected branch of our local natural history, and to solicit
help towards the perfecting of their painstaking researches. Up
to the present time, as Mr. Harmer informs us, the only list of
our marine mollusca was that contributed by the late Rev. George
Munford, to Wilson's “ Guide” to Hunstanton, comprising about
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thirty species, but this number, by his own explorations, and the
result of dredging along the shores of the “Wash,” has been
already increased to ninety-two. In drawing attention, however,
to the remarks with which Mr. Harmer’s and Mr. Bridgman's lists
are prefaced, I must not omit to mention that the reading of each
paper was illustrated by a very fine series of local specimens, and
accompanied with observations on the edible qualities and habits
of certain species.

As an evidence of the general, as well as local, interest that
attaches to such county lists as we are now preparing, I may state
that Professor Flower has recently published in the ¢ Proceedings "
of the Zoological Society, (part ii, 1871,) a very elaborate paper
“On the Occurrence of the Ringed or Marbled Seal (Phoca
hispida) on the Norfolk coast,” in which he has traced, with
infinite pains and trouble, the synonymy of that species, and
pointed out the cranial differences which distinguish it from
P. vitulina, and other larger forms. Now this paper, by one of
the highest authorities in such matters, owes its origin to Mr.
Southwell’s admirable list of our Norfolk Mammalia in our last year’s
“Transactions.” For although, according to Professor Turner,*
this small Arctic Seal occurs in a fossil condition in beds of clay
of the glacial period in the south-east of Scotland, it was un-
known to the recent fauna of Great Britain, till the occurrence of
a single specimen on the Norfolk coast in 1846 ; the particulars of
which, with remarks on the life history of the species, will be
found in our present number.

There are few of our members, J imagine, who have not read
with deep interest in the last year's “Transactions,” Mr. Barrett’s
paper “On certain Coast Insects found existing inland at Brandon,
Suffolk,” or who will not welcome the publication of his further
notes on the same subject. This is but one of the many instances
in which one branch of natural science throws light upon another,
for Entomologists and Geologists alike may well ponder over the
past history of these insect forms in connection with the post-
glacial condition of their now abnormal habitat. Nor does the

* ¢ Journal of Anatomy and Physiology,” May, 1870, p. 260.
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Ornithologist fail to profit by the researches of both, when he too
finds a coast breeding Plover—the Ringed Dotterel (Charadrius
hiaticula) of our shores and estuaries—annually passing inland, in
small numbers, with the commencement of spring; there to
perpetuate a race that from time immemorial has frequented those
sandy wastes. These inland birds are identical in every respect
with those which breed as regularly upon our sand hills, in close
vicinity to the sea ; but though the Plovers of the warrens migrate
to the coast in autumn and winter, I can but express my belief in
their hereditary descent from a race dating back to a not less
remote period than Mr. Barrett’s Noctus. From observations
also, on the habits of other localised species, I would further
hazard an opinion that with the death of the last of these warren-
haunting Plovers would cease altogether the appearance of that
species on the “ Breck ” sands of Norfolk and Suffolk. The birds
bred on our sea-coast, though allied in every other respect, would
not supply their place.

To Mr. J. E. Taylor, Secretary of the Norwich Geological
Society, we are indebted for a paper, written at the request of our
committee, upon “The Norfolk Broads and Meres Geologically con-
sidered,” a subject of great interest at the present time, when the
Fauna and Flora of both localities are being more closely and
scientifically investigated than at any former period. Mr. Taylor’s
theory as to the origin of Meres, viz., glacial action, will no doubt
be generally accepted—distinguished as they are from the so-called
“ Broads” of this county, by lying apart from rivers, at a con-
siderably higher level, and deriving their water supply fromn the
rainfall ; but many will probably question the application of the
erosive theory to the origin of the Broads themselves. For myself
I would rather incline to the views of an earlier local authority,
Mr. J. W. Robberds,* ¢ that the Eastern valleys of Norfolk were
formerly branches of a wide estuary, and that their present rivers
and lakes are the remains of that large body of water, by which
their surface was overspread even in fimes comparatively recent.”

* ¢ Geological and Historical Observations on the Fastern Valleys of
Norfolk,” p. 62.
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This idea has, moreover, been lately adopted by Messrs. Brady
and Robertson, who, in their ¢ Account of the Ostracoda and
Foraminifera of tidal rivers,”* describe our Broads as *expan-
sions of tidal rivers,” now occupying “ areas which were formerly
depressions in the sea-bed.”

A voluminous paper on “The Geographical Distribution of
Animals and Plants, Geologically considered,” possessing many
points of great interest to the Zoologist, was also read by Mnr.
Taylor before this society, and has since been presented to the
public in the pages of the “ Westminster Review.”

To our Secretary, Mr. Thomas Southwell, our thanks are due fo,
a most entertaining paper on ‘Barnacles,” in which he entered
very fully into the mythical origin of the Barnical Goose, as
described in the works of ancient authors, concluding with some
valuable remarks upon the now acknowledged position of the
Barnacle in the animal kingdom ; a sub-class of Crustacea, the
‘Cirripedia, including all the known species. By means of speci-
mens exhibited, he also described the views entertained by
Darwin and others as to their different stages of growth, means
of reproduction, and other pecularities. In deference only to his
own expressed wish,—being considered by him unsuited to our
publication, because not possessed of sufficient originality—has
this paper been omitted from the “Transactions” of the year.
It was in fact, written in accordance with the suggestion of one of
our members, that a review of some scarce or little known work,
might prove the foundation of an interesting essay, and in this
instance Mr. Southwell took for his text-book Darwin’s splendid
monograph of the Cirripedia.

Mr. Kitton has again favoured us with a contribution towards
the study of those lower organisms with which, as a microscopist,
he is so intimately acquainted ; and in directing special attention
to his paper on “Sponges and the Spongeous Origin of Flint,” I
may safely predict that it will command such an interest in our
“ Transactions ” among strictly scientific men, as is due to the
reputation of its author, and cannot fail to be gratifying to ourselves.

* See “ Annals and Magazine of Natural History,” July, 1870.
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acquaintance with the habits of the wilder and less known kinds of
birds, that formed the chief object of his pursuit ; and as a falconer
and promoter of that almost obsolete sport enjoyed a reputation by
no means limited to this country. As an ornithologist, his oppor-
tunities for observation were only equalled by the accuracy with
which his memory retained the minutest details as to the actions
and other characteristics of his feathered favourites; a gift which
enabled him, in forming one of the best collections of British birds
in the kingdom—the majority of which were preserved and mounted
by his own hands—to give the stamp of ornithological truth to
the attitude of each specimen, combined with the surroundings
most appropriate to its habits in a wild state. Too fond of out-door
occupations to place his own experiences on record, Mr. New-
come was ever willing to impart them verbally to others, and my
ownPobligations are many for his friendly assistance in this respect ;
indeed I cannot better close this brief memoir than by quoting the
words of the Rev. Richard Lubbock, who, in a recent letter to my-
self, on the occasion of Mr. Newcome’s death, remarked,—* Of all
naturalists I have met with, he was the most ready with
information. Whatever he knew seemed to be packed ready
for instant delivery on request.”

The Rev. George Munford, who had been in June, 1870, at his
own request, elected a member of our Society, was well known as
an accomplished botanist, devoted to literary pursuits. Amongst
his published writings are many contributions to the ¢ Annals and
Magazine of Natural History,” “ The Gentleman’s Magaziné,” ¢ The
Zoologist,” &c. ; and of those on local subjects may be mentioned
“The Natural History of Hunstanton, cliff and shore ;” a Botanical
History of West Norfolk, MS.; Analysis of “ Domesday Book of
Norfolk,” 8vo., published in London, in 1858 ; the botanical section
of *“ White’s Norfolk,” 1863 ; “Local Names in Norfolk,” 8vo.,
published at the request of the Norfolk Archsological Society, and
others ; besides various theological papers testifying to his varied
accomplishments and unceasing efforts to impart information in a
wide field of literary research.

In seeking a subject upon which to found my concluding remarks
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taken for the supply of thousands at a time,” the utmost limit of
ruffianism was reached when live birds were found ¢ floating help-
less on the water, with both wings violently torn off!1” Surely
the time had arrived when Parliament was bound to interfere to
stay such barbarity, and the petitions of naturalists and philane
thropists throughout the kingdom for the enactment of a * close
time” for these wretched birds, acquired a double weight from the
fact that, on the Yorkshire coast, they had received the name of
“ Flamborough Pilots,” their mingling cries, even on the darkest
and most stormy nights, warning the mariner from too near ap-
proach to those rocky headlands. The fishermen, also, on the same
coast, recognised the services of these birds, as unerring guides to
the most productive fishing grounds.

The provisions of this bill, —which was warmly supported in
the House of Commons by all the members for this city and county,
and by Lord Sondes, and other local peers, in the Upper House,—
applied but little to the birds of Norfolk; but, amongst others,
protection was extonded to the Grebes of our inland waters, and to
the two or three species of Terns that still breed on our sea coast.
Unfortunately, a clause originally inserted for the preservation of
eggs, as well as birds, was thrown out in the House of Lords,
thereby, as regards those last-named, materially impairing its bene-
fits ; since, unquestionably, the wholesale system of egging, carried
on in this county, in years gone by, has done almost as much as
gunners and enterprising agriculturists put together, to banish
certain species from their former haunts. To the rock birds the
omission of this clause was comparatively unimportant, the dangers
attending the gathering of their eggs being a sufficient protection
so long as their numbers were not gensibly diminished by other
means. But I may instance the fact of three dozen eggs of the
Common Tern (Sferna hirundo)—which is anything but common
now on our coast—having been sent to Norwich a year or two ago
from one locality only, as showing the necessity for some protec-
tion in this respect. At Salthouse also, a few years since, an
ancient colony of the Lesser Tern (Sterna minuta,) was all but
exterminated by a stranger who landed on the beach and shot every
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an Act of Parliament can effectually avert the mischief done by
such individuals. Apart from the cruelty, however, of this un-
ceasing persecution, the birds thus slaughtered during the breeding
season are utterly worthless for the table ; their flesh is tough and
flavourless, and the females, heavy ‘with egg, would be, one might
imagine, better suited to the depraved taste of a Chinaman than to
an English palate ; yet our poulterers’ shops, throughout March
and April, and sometimes even in May, bespeak a demand for such
delicacies, and mark at the same time the necessity for some legal
enactment to stop the supplies. The bill, as at first drawn, pro-
posed a “close time” extending from the 1st of April to the 1st of
August, but the former date, I have reason to believe, will be
altered to the 1lst of March, the very latest at which protection
should commence, owing to the early breeding of many of the
species named. Throughout the present month (March) snipes,
teal, and wild ducks have been hanging for sale in the Norwich
market,* all killed in this county, though in many localities both
snipes and wild ducks have been paired, and some -of the latter
actually sitting during the same period. Nor is this an exception
to the general rule, or owing, merely, to the mildness of the season.

Now, as in former times, the amount of fowl exhibited in our
own markets, in winter or spring, is no criterion of the number
actually killed in the county, the Metropolitan markets absorbing
the chief bulk of the supply. Within the last forty years a single
game dealer at Yarmouth was accustomed to send on an average
about fifty head of wild fowl per week to London, all killed in
that neighbourhood, and this for a period extending from October
to March or April ; and though, at the present time, the supply,
from all sources, is in strange contrast to the above, nevertheless
dealers in Leadenhall-market have their agents in Lynn and Yar-
mouth, and rare and common birds alike, forwarded direct by rail,

* The value attached to that which is * out of season” will be seen by the
following prices asked for birds, out of condition, both in the London and
country markets :—Norwich, March 26th, 1872 ; Wild Duck, 5s. 6d. per
brace ; Wigeon, 2s. 9d.; Snipe, 3s. 6d. ; Golden Plover, 2s. ; Teal, 3s. 6d.

Leadenhall Market : Wigeon, 1s. 6d. to 1s. 9d. each ; Snipe, 1s. to 1s. 6d. ;
Woodcocks, 3s. to 5s.
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should disappear from their breeding haunts, in spite of the efforts
of landed proprietors anxious to preserve them. Can we wonder
if the Bittern’s nest is robbed, when we consider the sum which a
recently laid Norfolk example of its egg would command, as com-
pared with foreign specimens.

To avert opposition, the present bill has been drawn in strict
accordance with the Sea Birds Protection Act, and hence no clause
is inserted with respect to egging. From past and present ex-
perience, however, in this county, I can but regard the system
before alluded to, of indiscriminate egging, as one of the main
causes of the extinction of certain species. The robbery of marsh
birds’ eggs is no idle pastime of boys, but pursued by those well
acquainted with their market value, and the readiest means of
disposing of them. It is true, as Mr. Lubbock has stated, in his
“ Fauna of Norfolk,” that ¢ the desire to enclose all available
land,”—originating from the extravagant prices caused by con-
tinued war, at the close of the last century,. *struck the first
blow at the feathered inhabitants of the waste;” but these changes
were neither so sudden nor so extreme as to account altogether for
the loss of two or three resident species. The Black-tailed Godwit.
the Black Tern, and the Avocet, which have all ceased to breed in
Norfolk within the last fifty or sixty years, were extinct before
drainage had materially altered the physical aspect of their haunts,
and may thus be said to have vanished through preventible causes,
What those causes were is, I think, but too plainly evidenced by
local records. On the authority of Messrs. Paget, we know that
early in the present century, from the neighbourhood of Yarmouth,
alone, between six and seven hundred eggs, per week, were sent_
on an average to the London market throughout the season ; and
that these were not Lapwings’ eggs only, we have the testimony
of Mr. Lubbock, who says “in those days various were the eggs
that went to fill a basket. The Redshank, the Reeve, and various
Terns were all put under contribution, their eggs, although smaller,
being equal in point of flavour; and being less inclined to lay
again and more impatient of the theft than the Lapwing, this
system of robbery did them much more harm.” Avocet’s eggs at
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Salthouse were gathered by scores to make puddings and pancakes,
and the gunners actually unloaded their big guns at the birds, in
wanton sport. At Hempstead, by Holt, the Stone Curlew’s eggs
were gathered in like manner, and the old ones 'shot, and the
records as to the amount of Lapwing's eggs, yearly gathered in the
fens, as well as ““breck” lands, is scarcely credible by modern natural-
ists. So long, of course, as an impenetrable swamp, in places,
formed a natural barrier between themselves and the egg gatherers,
but little harm was done, and their numbers were not sensibly
diminished ; but when these areas became contracted, the birds
less numerous, and the eggs sought for with still greater avidity,
extinction became an inevituble result. Such, in degree, is the
condition at the present time of various species, slowly but surely
hastening to a like end, so far as this county is concerned. With
our rarer species of birds (and the same remarks will apply as well
to insects and plants) the more nearly are they exterminated in
any British locality, the higher the price offered by the collector,
and the greater the inducement to marshmen and others to procure
all they can. Strangers from a distance, as well as local collectors,
hasten the finale, and some, not content with filling their own
cabinets, will buy rare eggs or ferns, as the case may be, in any
number, as a means of exchange only for other desiderata. In
one season alone upwards of seventy eggs of the beautiful little
Bearded Tit were taken at Surlingham, solely for this purpose, and
though abundant there twenty years ago, it is now rarely seen.
The Swallow-tailed Butterfly (Pupilio machaon,) and amongst
ferns the beautiful Lastrea cristata may be classed in the same
category, the latter, to my knowledge, having been all but exter-
minated in some localities, through the wholesale orders of London
Florists. These and such like causes are beyond the control of
Acts of Parliament ; but I look to an influence arising out of the
proceedings of such societies as this, to create an interest in the
preservation of all indigenous species ; and in the words of good
old Thomas Bewick, with reference to the woodcuts of his “ British
Birds,” I would add in conclusion, “In viewing their portraits
S8PARE AND PROTECT THE ORIGINALS.”
c 2
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ON THE OCCURRENCE OF THE RINGED
OR MARBLED SEAL (PHOCA HISPID4) ON THE
NORFOLK COAST.

By THoMas SourmweLr, F.Z.S.

Read 29th May, 1871.

TrrouGH the kindness of Mr. J. H. Gurney and Professor Flower,
of the Royal College of Surgeons, London, I was enabled to
include this species in the list of Norfolk Mammalia, which I
have just drawn up for our society. It is a species of considerable
interest, both to the zoologist and the palseontologist, for although
found in a fossil state in the glacial clays of some parts of the
kingdom, I am not aware that its recent occurrence upon the
British coast has before been detected.

The history of the individual in question is as follows :—Mr. J.
H. Gurney in some notes on the Norfolk Mammalia, with which
he kindly furnished me, remarked that he remembered purchasing
a seal some years ago in the Norwich Fishmarket, the skull and
skin of which he had preserved, and that as at the time he did not
feel quite satisfied as to the species to which it belonged he thought
the matter worth investigating. Mr. Gurney subsequently in-
formed me that when he purchased the seal it was in the flesh,
quite fresh and in a perfect condition; the fur was of a grey
colour. The person of whom he bought it told him that it came
from some neighbouring part of the coast, but the exact locality
he does not now remember. The date of its occurrence was some
time previous to June, 1846, probably in the spring of that year ;
it was also examined in the flesh by the late Mr. T. Brightwell,
but I cannot find that he has left any note upon the subject.
After some little search the skull was found to be in the Norwich
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generally said to have been taken in Heligoland, as I am informed
by Mr. Bartlett.

Mr. Brown, in his paper on the Greenland Seals* gives much
interesting information with regard to the habits of this species.
He says by the whalers they are called the Floe-rat, and are found
generally on the floes, or in the smooth floe-waters ; they seldom
frequent the open sea, but remain in the neighbourhood of the
coast-ice, in retired situations; their food consists mainly'of various
species of crustacea and sometimes small fish. This species is the
smallest of the Northern Seals, and of very little commercial value,
its flesh, however, is eaten, and its skin forms the chief material
of clothing in Greenland. A small seal is found in the now
inland fresh waters of Lake Baikal, which in the opinion of some
naturalists is identical with this species.

1L
SCOULTON GULLERY.
By H. Stevenson, F.L.S.
Read 29th September, 1871.

ScouLtoN Mere, at the present time, as in years gone by, the chief
nesting place of the black-headed gull, (Larus ridibundus) in
Norfolk, is situated in the centre of the county, two miles from
the town of Hingham, and about eight-and-twenty from the nearest
point of the coast. The choice of such a locality indicates at once a
marked peculiarity of this species, that of becoming, during the
breeding season, essentially a land gull, consorting only in autumn
and winter with the true sea gulls of our shores and estuaries.
Our local historians, unfortunately, afford us no information
respecting this interesting spot. Blomfield, as usual, is too en-
grossed with the church, its rectors and its monumental brasses,
to notice any particular features of the surrounding country ;
indeed, so far as his record of the parish extends, we might doubt
* Proceedings of the Zoological Society, June, 1868.
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the very existence of the Mere in his time, much less of that
feathered colony for which it has so long been celebrated.

To Sir Thos. Browne, however, we are indebted for the fact,
that Scoulton, and Horsey, near Yarmouth, were noted haunts,
some two hundred years ago, of the Larus alba, or pewit gull, as,
in his “ Account of Birds found in Norfolk,” he remarks, ¢ great
plenty thereof have bred about Scoulton Meers, and from thence
sent to London.” Further back than this we fail to trace-any
record of them, but, if the drainage of two of the Wretham
Meres, (a former haunt of the same species of gull,) afforded evi-
dence of the remains, in those waters, of “pile buildings”—the
lacustrine habitations of a pre-historic race of men, (contemporary,
in this county, with the red deer and the extinct Bos longifrons,)
we need assign, I think, no narrower limit to the existence of
Scoulton gullery, and may fairly speak of the ancient tenure of
these birds as from time immemorial. .

It would be idle to speculate upon the possible condition of
Scoulton Mere and its surroundings at that remote period, but I
question if the general aspect of the locality had much altered
from the time of Sir Thomas Browne* until the close of the last
century, when drainage and cultivation commenced those changes
which have since reversed, in this county, the proportions of arable
to heath, fen, and woodland.

‘We may picture the Mere in those days, with- its central’ island
or “hearth,”t as lying in the midst of a wild, open country, pre-
senting, on a large scale, very similar features to the few ¢ wet”
commons still existing in Norfolk. On all sides a wide extent of
marshy ground, dotted here and there with “pulk” holes and
« plashes,” each fringed with a rank growth of reeds and sedges,
would be the constant resort of the lapwing, the redshank, and
the snipe, whilst beyond, and rising gradually from the swampy
level, the uplands, clothed with heath, furze, and braken, would
extend over many hundred acres, as yet untouched by the plough
—a rabbit warren, and nursery for the Norfolk plover, (Edicnemus
crepitans.) In wet seasons, the unbanked margin of the Mere

would fail to contain its waters within their normal limits, and
* Tbis learned physician and naturalist died in 1688,
+ So pronounced at the present day in this locality, but the same word is
written ¢ haft” in Bewick’s description of this species of gull.
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thus a wide spread inundation, as still occasionally occurs on
Wretham heath, would attract waders and wild fowl in unusual
numbers to a diet of worms beneath the shallow flood.

In the absence, in those days, of any special protection, the
dangerous character of the surrounding soil must have formed the
chief safeguard against human depredations, for both eggs and
young; and as, even now, a certain portion of the ‘“hearth” is
inaccessible to the egg gatherers, and the lucky pairs frequenting
it rear their young in peace, so, formerly, a still wider area of
impenetrable swamp, no doubt, formed the most eligible site on
the island for laying in, or ““lying in,” purposes. To the spoliation
by all kinds of four-footed vermin, as also by the larger birds of
prey, with carrion crows and ravens, and even rooks in dry
seasons, they were, of course, exposed in days long antecedent to
extensive game preserving. Both nestlings and eggs, under these
combined attacks, must have disappeared in large numbers, and
many an old bird would fall a victim to the deadly swoop of the
peregrine, nothing loth to pass a day or two, on its passage north-
ward in spring, in close vicinity to that well-stocked larder.

In concluding this portion of my subject, however, I must not
omit to mention that, whilst the eggs of these gulls have alone a
marketable value at the present day, we have abundant evidence
that in former times the young birds were taken as well in con-
siderable numbers, and met a ready sale both in the provincial
and London markets.

Sir Thomas Browne, alluding to their abundance at Horsey,
says, “ they sometimes bring them in carts to Norwich, and sell
them at small rates; and the country people make use of their
eggs for puddings;” whilst I have already noticed the same
author’s remarks, that those from Scoulton Mere were sent to
London.

In the Northumberland * Household Book,” amongst the special
provisions for the table, we find, “It is thought good that seagulls
be hadde for my Lorde’s own mees, and none other, so they be
good, and in season, at j* a pece, or j* ob. (three halfpence) at the
moste ;" the same price then given for woodcocks.

To show the extent, also, to which the traffic in these nestlings
was carried, I quote the following, from an account of the black-
headed gull, in “ Grave's British Ornithology :"—
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upper portion, covered with small sallow and alder bushes, and a
soft mossy turf, having more attractions for the snipes, wild
ducks, and teal, that regularly breed there; and the sedgy margin
forms a shelter for the nests of coots, water-hens, and dabchicks.
The breeding haunt of the gulls is on an oozy surface, covered,
during the season, with a short growth of reeds, which effectually
hides both nests and nestlings,—excepting those placed close to the
water's edge, and a sprinkling of low bushes affords perching
places for the gulls, notwithstanding their webbed feet. Occasion-
ally even a bird may be seen upon the top of a flag-staff attached
to a summer-house, on a small island, at the upper end of the
Mere.

To form any conception of the swarms of gulls which here con-
gregate yearly, for breeding purposes, it is desirable to visit the
spot soon after their arrival, as the young reeds are then but of
short growth, and the birds, just commencing their nesting duties,
are more easily raised by the sound of the voice, to exhibit their
full numbers. It is scarcely less interesting, however, later in the
summer, to watch the nestlings just emerged from the shell, or,
later still, the full fledged young ones, in their variegated plumage,
sitting out on the open water, or on the grassy banks of the Mere..

The date of the arrival of these gulls at Scoulton in spring,
varies somewhat with the mildness or backwardness of the season,
a few having been seen, at times, by the middle of February,
though they more commonly make their appearance about the first
or second week in March. By the 18th of April the first eggs
are laid, rarely more than three in each nest, and after the usual
gatherings seldom more than two. For the first month two men are
employed to collect three days a week, viz., Mondays, Wednesdays,
and Fridays, picking up every egg they can find, and generally at
the rate of from 1500 to 2000 a day ; but when in full laying, and
left undisturbed from Friday to Monday, between 3000 and 4000
have been taken in one day. This, as may be imagined, is no easy
task, owing to the swampy nature of the soil, and the constant
attacks of the gulls, who clamorously resent such treatment of
their nests by incessantly dashing over the heads of the men, even
striking their hats and faces with their wings.

In some places, as before stated, the condition of the ¢ hearth ™
is so treacherous, that none but the birde themselves can safely
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venture upon it, and the owners of the nests in such localities
necessarily contribute their full complement of young to the general
stock. In this manner from 10,000 to 20,000 eggs have been
obtained in different seasons, and on one occasion even 40,000,
but this occurred after they had been allowed a jubilee year, and
been perfectly unmolested during one entire summer.

The nests, which vary considerably in height and general con-
struction according to situation, are much flattened at the top, and
loosely constructed of coarse flag and the withered stems of the
last year’s reeds, and are lined also with the dried leaves of the
reed, partly obtained on the island itself, and partly from a stack
of such materials left standing by the side of the Mere. In many
cases, however, the eggs are deposited on some grassy tussock, a
little lining only being placed in a depression on the top. The
gulls will raise their nests, should the waters rise very much, and
those situated near the edge of the island are commonly from half
a foot to a foot in height. So closely are their nests placed in
some parts of the ‘ hearth,” amongst the young reeds, that I have
counted six or seven in a space of not more than three or four
yards ; and when one considers the general similarity of the eggs,
and the still greater resemblance of the young, when first hatched,
the power that enables each parent bird unerringly to discover its
own offspring, is, with every allowance for the marvels of insti.nct,
one of those things which no man can understand. '

A few years back, a single pair built their nest in one of the
small bushes on the island, and reared their young, but this eccen-
tricity was neither repeated by them, nor their example followed
by others.

As soon as the old birds are permitted to sit, and no further
intrusion upon their haunts is permitted, the young are hatched in
about a month, and as they swim most gallantly, even in their
downy state, both young and old soon congregate upon the open
water, and in large masses present the most beautifully variegated
patterns, the brown tints of the nestlings blending with the grey,
white, and black, of the adult birds.

In very dry summers, numbers of the young birds are suffocated
in the mud as the amount of water decreases, and should the
gathering of eggs be carried on too late in the spring, the greatest
difficulty is afterwards experienced by the parent birds in procuring
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food for their young. Owing to the severe drought in the summer
of 1869, hundreds of young birds died literally of starvation, the
old ones being unable, as were also the rooks at the same time, to
procure worms and slugs for their sustenance ; but, literally speak-
ing, the dead fed the living, since the maggots from the bodies of
the dead nestlings formed a scanty provision for those hatched later
in the year. So great, however, were the privations of the parent
birds, that hunger proved too much for even parental affection,
and many wretched nestlings were left to perish on the island,
through the old ones taking their departure for the coast several
weeks before their accustomed time. Owing to the numbers which
thus met with an untimely end, a partial jubilee was enacted in
the two following seasons, and thus, in spite of very many being
shot on the coast during the severe winter of 1870-71, the colony
this last summer appeared as numerous as ever.

In ordinary seasons, by the end of July, the young have acquired
their full powers of flight, and towards the middle of August
prepare to quit their breeding place, and with their parents betake
themselves to the sea coast ; and from that time until the following
spring, not a single gull can be seen in the vicinity of the gullery,
their incessant cries, which cease neither day nor night, giving
place to a stillness and a sense of dreary desolation which must be
felt to be fully realized.

The eggs of these gulls, which are generally considered as a great
delicacy when eaten cold, like lapwing’s eggs, are now sold on the
spot at from 9d. to 1s. a score, but in 1825, according to Messrs.
Sheppard and Whitear, they fetched only 4d., and the person who
had then the right of collecting them paid £15 a year for the
privilege. The package and transmission of such large numbers to
the different markets in Norfolk and other parts of England is, of
course, a business of itself, requiring no little care and skill
on the part of the keeper. The close resemblance of many of these
eggs to those of the lapwing or peewit, causes them to be not
unfrequently sold in the market as plover's eggs, more particularly
since the latter have become more and more scarce, and the very
term “Peewit” gull, applied to this species, aids the decep-
tion, and renders the general public more liable to be gulled.
In looking over a large series, one is struck with the extraordinary
variation in the coloring matter from the normal tints of green and
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of golden plovers and other migrants are heard whistling and
calling over this city, attracted by the glare of the lamps, the harsh
cries of this gull, apparently in considerable numbers, may be
readily distinguished at times; and there can be, I think, no
question that a migratory movement is then taking place.

The black head in this species is peculiar to the breeding season, a
slight patch only on the nape of the neck existing in its winter
dress, and, as is customary with all gulls, the young are two, if not
three, seasons in acquiring their full plumage.

I never yet saw a mottled bird at Scoulton on their first arrival,
and it is rare even to see one with a black bar at the base of the
tail, the last stage of immaturity ; but though in this state, they
have been known to breed, still, as a rule, these birds do not seem
to pair off or frequent their nesting stations until they have
acquired their full adult plumage. This, no doubt, accounts for
the numbers 8een throughout the summer on all parts of our coast,
feasting their idle hours away, till in due time (provided always
they keep clear of ladies’ hats), the joys, labours, and anxieties of
the nuptial state are theirs, and with a burst of parental indignation
they witness for the first time the inevitable robbery of their new-
laid eggs. .

II1.

THE NORFOLK BROADS AND MERES GEOLOGICALLY
CONSIDERED.

By J. E. Tavior, F.G.S.
Read 318t October, 1871.

MR. PresipENT, LapiEs, aND GENTLEMEN—It is only since I
seriously began to look for materials in the composition of the
present paper, that I became aware of the importance of the task
I had undertaken. So little has been said on the subject, that I
am almost in the unpleasant position of being the first to open it
for discussion. If my remarks should have the effect, whether
directly or indirectly, of giving us more light on the subject of the
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origin of our Broads and Meres, I shall deem myself amply re-
warded for any trouble of mine.

It falls within the legitimate province of Geology to account for
the aspects of physical geography by a reference to bygone opera-
tions. There is not a single element in this important science
which is not due to those principles which form the very vitality
of geology. Whether in the upheaving forces which have made
one part of the earth wildly mountainous, or in the denuding
agencies which have cut another area down to the general flatness
of the Fen districts, we must recognize in both the effects of
agencies which have been in operation for ages. We, in Norfolk,
are fortunate in being able more or less completely to connect the
later tertiary deposits with each other, and hence it is, that one of
the most interesting chapters in later geology is to be read of in
the Eastern Counties. The physical aspects of the Broad dis-
trict—to take that first—are, I suppose, tolerably well known to
all present. They are aware what a paradise it is to the naturalist,
what treasures of birds, plants, and insects, its peculiar geographi-
cal character supports. Between this part of Norfolk, and the
opposite coasts of Holland, there is such a striking likeness that,
for artistic purposes, the former may be regarded as a portion of
Holland which has been broken off, and floated across the German
Ocean hither! The sluggish rivers wind for miles out of their
straight course, owing to their small fall, and, in the valley of the
Bure especially, we have a string of water expanses, termed
‘ Broads,” which bound the course of the river on this side or on
that. The small fall of the river—only two or three feet—at once
tells us that the rivers themselves have not scooped out the basins
in which the Broads lie, indeed, as we shall see further on, there
is a greater tendency on their part to fill up such basins than
otherwise.

The Broad district is a county sui generis, with the exception of
its cousinly likeness to the Dutch Fens. Itis to the consideration
of the geological causes which have been operative in produging
such a result, that I now beg to draw your attention.

As I before remarked, it is necessary at once to refer to a period
long antecedent to the present, in time, although geologically its
immediate predecessor. You are aware that this period is that
commonly known as the “Glacial Epoch,” when Britain was dis-
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tinguished for the long northern winter under which she laboured,
a winter so intense and prolonged, that arctic circumstances, phy-
sically and zoologically, prevailed in the place of that more genial
climature under which we now live. It was at this period that
England underwent the last great physical change. We have
abundant proof that Norfolk must have been submerged to at
least six hundred feet below its present level.  Previous to
that—with the exception of the muddy deposits brought down by
a large river on the continent and strewn over a portion of the
chalk, so as to form the black soil of the “Forest Bed”’—XNorfolk
was a continuous and uneven bare sheet of chalk, which had long
been exposed to atmospherical wear and tear. In the pre-glacial
epoch, this chalk sheet was roamed over by herds of deer, ele-
phants, mastodon, &c., and a great estuary cut through it from a
southerly direction, on the floor of which was formed our well
known ¢ Norwich Crag.” One cannot but reflect on the difference
between the land surface of the county in Pliocene times, and that
of the present epoch.

It was during the great depression to which I have referred, that
the thick beds of sand, gravel, clay, brick-earth, &c., were thrown
down and accumulated, in some parts to nearly three hundred feet
in thickness. Thus was the old land surface, with its rubble of
flints, left by the decomposed chalk, associated with the teeth,
tusks, bones, &c., of extinct animals, covered up beneath an over-
lying sheet of drift. This sheet must have been more or less con-
tinuous, with just such variations in its thickness as would be the
result of currents.

Then we have the period of elevation, towards the close of the
glacial epoch. It was no sudden phenomenon, but a process per-
haps as gentle as that which is even now elevating the northern
shores of the Baltic. At length the marine muds and sands, in
their soft condition, were brought under the influences of current
and tidal action. As the upheaval went on, these could not fail to
leave their marks on the rising area, in the shape of valleys, re-
deposited material, etc. 'We have a good illustration of this in such
of the latest glacial beds as the sheet of large, rounded boulders
on Mousehold, which represent to us a thick stratum whose finer
particles have been carried away, leaving this ancient shingle heap
to accumulate in consequence. The upheaval went on until
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Fngland was connected with the continent, so that the relative
position of land and water may have been some hundred and fifty
feet in difference. The general aspects of Norfolk would not be
unlike what they now are in many respects. The marine action
had scooped hollows in the accumulated drift beds, and, in many
places, had cut through them right down to the solid chalk.
When the land stood higher, the water fall must have been more
rapid, and the denudation more effective. Hence atmospherical
wear and tear rendered still more palpable the initiatory hollowings
of valleys first produced as the land arose above the water.

I believe that it is during this stage of Norfolk history, that we
have the origination of our Broads. Not that the latter were what
we now see them—but that the agencies which scooped out the
hollows in which the waters of the Broads now lie, were then in
action. Those agencies I believe to be the effect of land ice. We
have abundant geological evidence that the climate—although not
so rigorous as it had been—was still much colder than it is at
present. The Rev. Osmond Fisher has pointed out that the
January isothermal of 32° approaches nearer to this part of
England than to any other, and he draws the inference from this,
that the glacial cold might have lingered longer here than any-
where else, and that its effects may have resulted in external phys-
ical action. The accumulations of valley gravel on the flanks of
the valleys of our rivers, testify to the rigorous climatal conditions
then in force to produce them. During the winter season it is
probable these valleys were charged with ice-floes, which would
assist in widening them. Let it be remembered, that I am speak-
ing of a time when the area of the Broads was at least one hundred
and fifty feet above the sea level. The German Ocean did not
exist, so that the present debouchure of our rivers could not have
been openly into such a sheet of water. The ice which lay over
what is now the Broad district, in moving along the excavated
valley, would scoop out just such depressions as these we see.
Professor Ramsay and most of our best geologists assign the forma-
tion of the Swiss, Italian, Scotch, Welsh, and Cumberland lakes to
the cffects of ice.  This ice, in descending from the adjacent high
mountains where it accumulated as glaciers, exercised the greatest
degree of erosion or scooping out power at their bases. Hence the
general position of these great lakes all over the northern hemi-

D
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sphere. We had no such mountains in Norfolk, but if the area
where the Broads now lie was one hundred and fifty feet above the
sea level, it will follow that those parts higher still (our present
water-shed) remained in the same relations as they do now.
Hence our lakes or Broads were smaller and shallower, simply for
lack of that mechanical force derived only by glacial descent from
very elevated regions. As it is, the depth and extent of the
Broads I consider to be directly proportioned to the operating
effects of the ice from the higher levels.

We know that during the connection of England with the con-
tinent, the climate was rigorous, because it was now that arctic
plants migrated, and took up their position wherever it was possi-
ble.  As the climate toned down these were obliged to ascend the
mountain and hilly ranges, where alone they could find a cold
suited to them, and similar to that which had maintained them in
the plains previously. That the climate became warmer before
our island was separated from the continent, is evident by our
prevailing flora, as well as fresh-water and land fauna, which differ
in no respect from the general European types.

Zoologically, therefore, as well as geologically, we know that
England has been severed from the rest of Europe, since the
glacial period, and within comparatively recent times. The
German Ocean is but of yesterday, in comparison with other seas.
Mr. Godwin Austen has shown that an elevation of no more than
one hundred and twenty feet would once more lay bare its sea
bed, and connect us with the continent from Flamborough Head
by way of Heligoland to Holstein. The deepest part of the sea is
that known as the ‘““Deep Water Channel,” which runs more or
less parallel to the coasts of Essex, Suffolk, and Norfolk, and has
a maximum depth of one hundred and eighty feet. In case of an
elevation like that above-mentioned, this would become the bed of
the Thames, and it is probable that it was the course of some such
river before England became an island. In that case, the rivers
flowing down the Norfolk valleys would be tributary to it, and
the extinet river whose dried up bed may be scen in the Mundesley
Cliffs, may have been a similar minor tributary during post-glacial
times. The North Sea has an average depth of two hundred
fathoms, or twelve hundred feet, so that this must have been a sea
ages before the German Occan was formed, and, in fact, that into
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is not felt. In Heigham Sounds we have an accumulation of
twenty feet of mud. During the winter, the floods bring down
great quantities of mud, and the surplus water fills the Broads, and
precipitate it along their floors, except in those where the current
is strong enough to prevent it by carrying it away. Hence it is
that our Broads have become shallower. The rich mud and the
shallowness have favoured the growth of the aquatic vegetation,
and thus deposition and carbonaceous accumulation have every year
been doing their utmost to fill up and contract the areas of these
lakes. My friend, the Rev. John Gunn, has given a lucid account
of the rapid growth of peat along the margins of the Broads, in
his Essay on the “Geology of Norfolk,” and we all know what
excellent opportunities such a careful observer has had of recording
the facts. Whilst the average rain-fall of the county is not quite
twenty-five inches, Mr. Hawkshaw tells us that it has been found,
from actual experience, that the evaporation from such Broads as
that of Ormesby, is not less than thirty inches. This, again,
favours the process of filling up.

It is very evident that, just after the severance of England from
the Continent, our Broads must have been very different things to
the shallow, contracted objects they now are. The marsh land on
either side the Yare, down to Yarmouth, when dug into, is seen to
be nothing more or less than drained peat, more or less full of
fresh-water shells. In fact, the whole of the low-lying land must
have been covered by water, especially as the tidal back-water is
now considerably diminished since the sandbank on which Yar-
mouth stands became solid land, and no longer an island. The
lower parts of this great valley have undoubtedly been filled up
at least six feet, within comparatively recent times. Breydon has
been silted up four feet within the last half-century, but that is
due to peculiar causes.

No wonder that, when the adventurous Danes felt their way up
these estuaries, they should have christened the villages on their
banks with those terminations of * by” and “ wic,” which at once
indicate their original naval character. I must protest, however,
against the general idea that ¢ the sea came up to Norwich.” It
was simply that there was more water, and that perhaps backed
up higher, for in digging for the sewerage works at Trowse, and
elsewhere, though the peat passed through was five or six feet

)
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thick, and full of shells, the latter were all of fresh-water species,
and there did not occur any of a marine character. Our Broads
are outliers of this former hydrographical system, and they occupy
those spots where the erosion had been most in operation.

There can be little doubt that the word “ Broad” comes from
the Anglo-Saxon “ Bradan”—to make broad—a word which we
have retained as a proper name when speaking of the largest of
these expanses, as for instance, Breydon, near Yarmouth. But
this word, being Saxon, shows us that our Broads existed sepa-
rately and specially in those days, therefore the whole of the
valleys could not have been entirely filled with shallow water at
so late a period.

The largest number of the Broads is situated in the Bure Valley,
where we have twenty-two of all sizes, whose names and acreages
(the latter ascertained by Mr. Grantham, C.E.) are as follows :—

Acres.
Ormesby, Filby, and Rollesby .. 464
Walsham .. 62
Ranworth .o 117
Little ... .. 13
Decoy ... e 22
Salhouse e 22
Burnt Fen .. 11
Hoveton Little ... . 07
Hoveton Great ... o121
‘Wroxham e 92 ,
Bridge ... e 12
Belaugh ... e 12
Catfield ... e 22
Oliver ... e 23
Barton ... .. 229
Stalham ... 75
Dilham ... . .o 17
Hickling and Wlntesley ... 978
‘Womack e 25
Chapman's .. 46
Martham . 115
Horsey ... ... 130
Calthorpe .. 13
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Some of the latter are situated on the tributary stream Ant, and
on the Hundred Stream. The Broads on the Yare are only four
in number. '

Perhaps the reason why there are fewer Broads on the Yare than
on the Bure, is that the average breadth of the former is much
greater than that of the latter. The general breadth of the Yare is
150 feet, and that of the Bure, 100 feet.

These are as follows :—

Acres.
Buckenham .. .. .. 20
Strumpshaw ... . e 17
Rockland .. 117
Surlingham .. .. 104

There is also a small Broad at Hassingham, near Buckenham, on
the opposite side of the river to the two last mentioned. Breydon
has an acreage of 1200 acres. :

To sum up—the physical characters of the Broads are distin-
guished from the Meres by being always situated on or near rivers,
and therefore they occupy the lowest level.  Their bottoms, when
denuded of their muddy deposits, are generally of chalk.

I am afraid I have drawn largely on your patience in thus enter-
ing so minutely into the circumstances under which they were
formed, as well as into their antiquity. My only apology is that I
found it so entertaining, that I could not leave off before.

With regard to the Norfolk Meres—the origin of the name is so
palpable that I need not stay to mention it.

The Meres are not by far so numerous as the Broads, and they
are distinguished by the following physical characters :—As a rule,
they are situated on the upper boulder clays, as at Scoulton,
‘Wretham, and elsewhere, and therefore occupy higher levels than
the Broads. They are not in connection with any rivers, and rarely
with even small streams. They occupy the lower parts of the
district, and are fed by small runnels during rainy weather. Hence
they frequently dry up during a season of drought, their water
supply being simply the storeage of the wet seasons. I do not
think many of the Meres are fed by springs. If they were, the
springs would have to issue from the drift sand which usually lie
underneath the boulder clay, and I think a communication like this
would be much more likely to let the water out, than to pour it in.
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Again, springs are frequently active daring seasons of drought, as
the interval of time between the original rain-fall and the drought
has been occupied in percolating through the strata.  Of all the
Norfolk Meres, that at Diss is the most remarkable. It is wvery
deep in some places, over twenty feet, and must have been deeper
originally, as the water poured into it has undoubtedly helped to
fill it up by the deposition of sedimentary matter. There can be
little doubt that the formation of Diss Mere is due to glacial action,
which has cut down all the overlying beds into the solid chalk, and
left there the present remarkable basin-shaped depression. The
entire neighbourhood of Diss has been subjected to peculiar glacial
action, as may be seen in the ploughed-out and contorted drift
beds, and I regard the hollow in which the Mere lies, as one among
these phenomena. With the exception of being cut down to the
chalk, Diss Mere in all respects answers to the rule laid down.
Scoulton Mere is easier to understand. Its waters are shallow, and
we know that time was when a greater area of the district was a
swampy marsh, not unlike the island which now occupies the
centre of the Mere. Cultivation has gradually contracted this area,
until all that remains of it is the present state of things. The
Mere is situated on an extensive and continaous sheet of boulder
clay, on which rest several natural lakes of greater or less size.

At lower levels, in the Fen districts, we have Meres, as, for
instance, the well-known one at Whittlesea, now drained. These
lie on the Kimmeridge clay—a formation considerably older than
our chalk— which crops up beneath the Fena. It is quite as
impervious to percolation as our own bonlder clags, and thua pro-
duces similar physical resemblances. The Fen district owes it
swampiness to the underlay of this particnlar atratum, and the
prevalence of the termination of its village and town namen of
“ea,” and “ey "—-the Saxon worda for ialand. indieats to us the
condition of things a thousand years ago,

Meres are also common to Cheshire, whetn thag usunlly lin ovee
that formation termed the keuper.  Btisin thiz that the thisk beda
of rock-salt occur.  That salt is heing grndunlly diastlvad away by
percolating water, which ismues to the =urfaca na htins aprings.
Hence the overlying rocks, in many placas, nre dajircasnd, and then
fonn hDu.O'. into which the an pﬂ’ﬁﬂiﬂ' watapr drains, aned Fotia the
well-known Cheshire Meres.
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I have no doubt that many of the *“tarns,” or smaller Meres, so
common on our boulder clays, or “heavy lands” as they are com-
monly termed, have been formed in a similar manner.* Water, in
draining through chalk, will form the well-known ¢sand-pipes,”
by dissolving portions of the carbonate of lime away. I have seen
sand-pipes so formed, which have been thirty yards across. The
matter thus hollowed out and carried away is replaced by a subsi-
dence of the overlying beds, which then form the basin for a small
Mere or tarn. We occasionally read in the newspapers of the
“caving-in” of earth in this fashion, and its cause is due to the
.gencies I have mentioned.

In conclusion, I beg to thank you for your kindness in listening
to what must necessarily be but an imperfect sketch of an interest-
ing and important subject.

Iv.

FURTHER NOTES ON COAST INSECTS FOUND AT
BRANDON.

By C. G. BARRETT.
Read 28th November, 1871.

Ir will be remembered that I brought forward last year some facts
respecting the occurrence of certain species of coast insects on the
“ Breck” sand, (of which the district round Thetford and Brandon
is composed) which facts seemed to me to lead strongly to the
conclusion that these species had occupied this district from ' the
time when it was a part of the then sea-coast. Besides recording
the species which had come under my own observation, I men-
tioned certain other species—Agrotis valligera and cursoria among
them—which have been found in this country exclusively attached
to coast sands, and that it would be interesting to ascertain whether
they were also to be found in the same district, In a subsequent

* Sir W. Jones informs me of the formation of several pits on his
estate brought about in this manner.
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note I mentioned that the former species had actually been found
there.

There is another species, Agrotis tritici, which I did not men-
tion because it occurs sparingly on inland heaths, but is only
found in such situations of a dull brown colour, while on coast
sandhills, where it swarms, it is generally distinctly and richly
coloured and marked, and varies from whitish, with dark markings,
to almost a jet black. '

Having during the past season had further opportunities of
investigating this subject, I venture to offer a few more facts bear-
ing upon it, especially with reference to the three species just named.

In August last I had the pleasure of finding Agrotis valligera in
the greatest profusion at Brandon, frequenting the flowers of
Scabiosa (Knautia) arvensis, both by day and night, and with it an
abundance of Agrotis tritici, of precisely the rich, deep style of
colour and markings which characterize it on the coast, but although
I worked long and hard, I was unable to find a single specimen of
Agrotis cursoria.

Now, as this last species is the most plentiful of the three on
the present coast of Norfolk, the fact of its total absence from the
“ Breck” sand, if, as I believe, this can be sustained, must be a
convincing proof that the other species are not likely to have
reached their present situation by emigration across the inter-
vening land, from the present coast.

But the question naturally arises at once—Why should Agrotis
cursoria be absent? Although so excessively abundant at Yar-
mouth, Caistor, Hunstanton, and probably on all the sandhills of
the Norfolk and Suffolk coast, it is by no means so plentiful on
those of the south and west of England, and in Ireland, as far as
my observations have gone, far from common.

It seems, therefore, not unreasonable to suppose that it may be
an immigrant from the eastward, at a comparatively recent date,
and that it has attained its greatest abundance on the spot where
it first obtained a footing. It would not, therefore, have been an
inhabitant of this portion of the post-glacial sea-coast. On the
other hand, most of the species already mentioned as found there,
" are quite as plentiful on the western coast as on our own, some of
them more so—Agrotis valligera and tritici, and Mamestra albi-
colon, for mnstance.
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Of the species referred to last year, I have little further to say,
except that their apparent abundance has been fully confirmed
this season, and that I have had the pleasure of confirming Lord
Walsingham’s notice of the occurrence of the very local and
elegant Gelechia pictella, which seems to be tolerably common in
the Brandon district.

Two other southern coast species, Aspilates citraria and Catop-
tria citrana, also occurred there in August, in considerable num-
bers, and are interesting as collateral evidence, although I do not
think that they are, either of them, quite so exclusively littoral in
their habits as those previously noticed. Moreover, common as
they both are in certain localities on the south coast, they appear
to be either scarce, or extremely local on that of Norfolk.

V.

THE MARINE MOLLUSCA OF THE NORFOLK COAST,
(ABSTRACT.)

By F. W. HaruMEg, F.G.S.
Read 28th November, 1871.

THERE is, perhaps, no portion of the natural history of our county
which has received less attention than that which treats of the
Marine Mollusca of our coast. The only list of them with which
I am acquainted, is one given on the authority of the late Rev. G.
Munford, of East Winch, in a small pamphlet on the Natural
History of Hunstanton published in 1867, which however contains
but about thirty species, and these principally distinguished by
names which have now become obsolete. One of our hand-books on
this subject, the  British Mollusca” of Messrs. Forbes and Hanley,
gives but four shells from the Norfolk coast, two of which, Arca
lactea and Tellina donacina, I have not yet met with; while the
more recently published ¢ British Conchology” of Mr. J. Gwyn
Jeffreys alludes to but three, though both these works contain
numerous localities for the species described in them.
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exception, all such as could have been introduced by currents
from the north, and if this should be borne out by further
investigation, it will be interesting, as confirming the belief which
we have formed from geological reasons, that since the uprising of
the land from the glacial sea, and the passing away of the glacial
cold, there has never been that free communication between the
German ocean and seas southward of this country which prevailed
during the submergence of the glacial period. And, in connection
with this, it may be further remarked, that in the post-glacial
gravels of the Cambridgeshire fens, intermediate between the
glacial period and our own, we find a Molluscan fauna somewhat
more northern than that of our present seas, containing Astarte
borealis and one other arctic shell.

I do not at present offer any further remarks, except to say that
the coast from Wells to Hunstanton will best reward the collector,
both as to abundance and diversity of specimens. The names
given below are those adopted by Mr. Gwyn Jeffreys in his “ British
Conchology,” the species which are most abundant on our shores
being distinguished by an asterisk.

LAMELLIBRANCHIATA—(BIVALVES).
Anomia ephippium, Linn :

J » ” var : aculeata.
* QOstrea edulis, Linn : Opyster.
* Pecten varius, Linn : Scall?p.
»  opercularis, Linn :
* Mytilus edulis, Linn : Mussel.
* ,  modiolus, Linn: Horse Mussel.
Modiolaria nigra, Gray.
J ’ marmorata, Forbes.

* Nucula nueleus, Linn :
Leda minuta, Miiller.
Montacuta bidendata, Montagu.
J  Kellia suborbicularis, Montagu.
Lucina borealis, Linn :
Cardium exiguum, Gmelin.
’ fasciatum, Montagu.
* »  edule, Linn: Cockle.
” Norvegicum, Spengler.
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Cyprina Islandica, Linn :
Astarte triangularis, Montagu.
Venus exoleta, Linn :
5 ovata, Pennant.
,» gellina, Linn :
Tapes virgineus, Linn :
» pullastra, Montagu.
* Tellina balthica, Linn :
* . tenuis, Da Costa.
” fabula, Gronovius.
J »»  pusilla, Philippi.
J  Psammobia tellinella, Lamarck.
” vespertina, Chemnitz.
Donax vittatus, Da Costa.
* Mactra solida, Linn :
s ,» var: elliptica.
* , stultorum, Linn:
* Scrobicularia alba, Wood.
* ’ piperata, Bellonius.
* Solen ensis, Linn : Razor Shell.
* , siliqua, Linn:
, vagina, Linn:
Corbula gibba, Olivi.
* Mya arenarea, Linn : Gaper Shell.
* truncata, Linn:
J » Binghami, Turton.
* Saxicava rugosa, Linn :
J ” var : arctica.
* Pholas candida, Linn :
* , crispata, Linn:

Teredo navalis, Linn : Shipworm.
GASTEROPODA—(UNIVALVES).
Patella vulgata, Linn : Limpet.

Tectura virginea, Miiller.
B  Trochus helicinus, Fabricius.
J ,,  tumidus, Montagu.
* ,,  cinerareus, Linn :

* zizyphinus, Linn : Top shell.

”
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* Lacuna crassior, Montagu.
,  divaricata, Fabricius.
Littorina obtusata, Linn :
»” rudis, Maton.
” litorea, Linn : Periwinkle.
Rissoa parva, var: interrupta.
. Striata, Adams.
,, Semistriata, Montagu.
,, ~membranacea, Adams.
* Hydrobia ulve, Pennant.
Scalaria communis, Lamarck. ‘Wentletrup.
J  Odostomia rissoides, Hanley.
J ” interstincta, Montagu.
J
J

oy

” spiralis, Montagu.
Eulima bilineata, Alder.
Neritina fluviatilis, Zinn :
* Natica catena, Da Costa.
* |, Alderi, Forbes.
Velutina levigata, Pennant.
* Purpura lapillus, Linn :
* Buccinum undatum, Linn : ‘Whelk.
* Murex erinaceus, Linn :
J  Trophon truncatus, Strom.
Fusus antiquus, Linn : Red Whelk.
» gracilis, Da Costa.
* Nassa reticulata, Linn :
* ,, nitida, Jeffreys.
,» incrassata, Strom.
* Pleurotoma rufa, Montagu.
» turricula, Montagu.
Cyprea Europza, Montagu. Nun Cowry.
Utriculus obtusus, Montagu.
J ” hyalinus, T'urton.
Melampus bidentatus, Monfagu.
” myosotis, Draparnaud.

CEPHALOPODA.
B Loligo vulgaris, Lamarck. Squid.

® X
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A LIST OF LAND AND FRESH WATER SHELLS
FOUND IN NORFOLK.

By JorN B. BriDGMAN.
Read 30th January, 1872.

AvLL the mollusca in the following list, with but two exceptions,
have been found within a very short distance of the boun-
daries of the city of Norwich, and there is every probability that
many others also might be found, if diligently sought for, in
a more extended area. Hence it is very desirable that natu-
ralists in other parts of the county should make themselves
acquainted with the species in their own more immediate localities,
as by these means we should have a more complete list, and
obtain a better knowledge of the extent of their distribution;
such assistance we have greatly felt the need of in compiling the
following list.

Norwich and its neighbourhood are very rich in species, the
number of marsh ditches to be found close to the city form a per-
fect paradise for the student of this branch of natural history.
Yet this neighbourhood can scarcely be said to be more favourable
in that respect than many other districts in the county, and as
several of the species are extremely local, the contents of so small
a field can hardly be deemed a fair average of the county, although
a larger proportion has been obtained than might have been ex-
pected, for out of 121 British species (not counting varieties),
described in the ¢ British Conchology,” published in 1862, by Mr.
John Gwyn Jeffreys, (the arrangement and nomenclature of which
has been followed,) we have already found in Norfolk 84—38
aquatic species out of 47, and 46 terrestrial out of 74.

It is in autumn, when vegetation has just passed its full growth,
and shews signs of coming winter, that we see snails in the greatest
profusion ; every stream and pond swarms with the aquatic species ;
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hedge banks and clumps of nettles, after a heavy dew or mild rain,
seem almost alive with various Limaces and Helices. The young
are hatched, and are getting on with their growth, and others have
arrived at maturity. It is supposed that Helices live about two
years, and other genera may do the same. They are hatched in
the summer, half grown by the winter, arrive at their full growth
during the next summer, and die in their second hybernation.
This I think probable, as the great majority of Helices one finds
in the spring are young ones with no lip formed.

AQUATIC.

SpaZRIUM CORNEUM (Linné.) Abundant.

» LACUSTRE (Miiller.) Heigham. In the river.

Prsipium amnioum (Miiller.) Common.
FONTINALE (Draparnaud.) var. Henslowana. Lynn.
pUSILLUM (Gmelin.) Thorpe ditches.
»  ROSEUM (Scholtz.) Heigham ditto.
Unio picroruM (Linné.) Abundant in almost every stream.

» VAR COMPRESSA. This variety is found at sharp angles of
the river, and may be caused by the swiftness of the current
carrying away the loose particles of soil, and leaving a very hard
bottom for the shell to live in.

ANopoNTA CcYGNEA (Linné.) Common.
’ ANATINA (Linné.) Ditto.
DrE1ssENA POLYMORPHA (Pallas.) Breydon.
NEeriTiNA FLUvIATILIS (Linné.) Heigham, on the leaves of
water plants, posts, and roots of trees.
PavrupiNna conTeCTA (Millet.) Common in streams round
Norwich.
PavupiNa vivipara (Linné.) Found with last-named species.
ByruiNia TENTACULATA (Linné.) Common everywhere.
” Leacuu (Sheppard.) On water plants with above.
VavLvata pisciNaLs (Miiller.) Abundant. A thick yellow
var. Lynn. Brackish water.
VaLvara cristaTa (Miiller.) Common with Bithinia.
PranorBis LiNEaTUs (Walker.) Plentiful in ditches at Thorpe
and Heigham.

”

”
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Pravorsis NiTipus (Miiller.) Heigham.

’ NAUTILEUS (Linné.) In a pond on Mousehold.

” ALBUS (Miiller.) Sparingly on plants in the river.
”» GLABER (Jeffreys.) In the river at Heigham.

’ sPIRORBIS (Miiller.) Common in almost every ditch.
” vorTEX (Linné.) Ditto.

’ cARrINATUS (Miiller.) Ditto.

” coMpLANATUS (Linné.) Ditto.

" corNEUS (Linné.) Ditto.

” coxTorTUS (Linné.) Ditto.

Paysa rontiNaLIS (Linné.) Abundant in most streams.
Lmunza eLuTiNosa (Miller) At Heigham and Keswick, and
is very periodical in its appearance.
Liunza pEREGRA (Miiller) Common everywhere.
»  AURICULARIA (Linné.) River at Whitlingham.
” sTAGNALIS (Linné.) Abundant.
»  PALUSTRIS (Miiller) Common in marshes.
»  TRUNCATULA (Miiller.) In the river at Whitlingham.
ANcyLus FLUVIATILIS (Miiller.) On the Nuphar leaves, in the
river at Heigham, and on other shells.
Axovrus vacustris (Linné.) Ditto, and stems of rushes.

TERRESTRIAL

ArioN ATErR (Linné.) In damp, marshy places.
.»»  HORTENSI8 (Ferussac.) First in Whitlingham wood,
now more generally dispersed.
+ Lmax vravus (Linné.) Under sinks and in out-buildings.
»»  AGRESTIS (Linné.) Too common.
»  ARBORUM (Bouchard.) Catton, and Thorpe tollbar.
»  MaxmMus (Linné.) Not uncommon.
TestaceLLa HALIOTIDEA (Draparnaud.) In a garden on the
Ipswich road.
SucciNea puTrIS (Linné.) Abundant on plants by the side of
ditches, streams, &c.
SucciNea ELEGANS (Risso.) With above.
VitriNa PELLUCIDA (Miller) In woods and damp hedge
" bottoms, under dead leaves.
Zox1TEs CELLARIUS (Miiller.) Common.
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Zoxrres ALLIARIUS (Miller.)  Ditto.
» NiTIDULUS. (Drap.)  Ditto.
- pURUS (Alder.) Sandpit on Ipswich road.
” RADIATULUS (Alder.) Common in woods, at the roots
of moss, and under leaves.
Zowites NiTipus (Miiller) Banks of the river.
cRYSTALLINUS (Miiller.) Sandpit, Ipswich road, plentiful.
ruLvUS (Miiller) Common amongst dead leaves in

”
woods. ‘
Henix acureata (Miiller.) Sparingly, at the roots of moss, in
Caistor and Arminghall woods, and at Thorpe.
Henix aspersa (Miille.) Common everywhere. A reversed
specimen found at Thorpe in 1851.
HeLix AsPERSA VAR EXALBIDA (Menke.)—A white variety,
found at Thorpe and Catton.
" Heuix NEMORALIS (Linné.) Abundant.
» ’ vAR HORTENSIS. Common in hedges and
gardens. .
Herix ’ » HYBRIDA. Catton.
»  ARBUSTORUM (Linné.) Whitlingham, Postwick, and
Bramerton, by the side of streams.
HELIX ARBUSTORUM VAR FLAVESCENS. With last not uncommon.
»»  CANTIANA (Montagnu.) On nettles by the road side,
Ipswich road, Whitlingham lane.
Hevix RUrEscENs (Pennant.) Abundant.
HI8PIDA (Linné.) Common in hedge bottoms.
SERICEA (Miiller.) Heigham osier grounds.
VIRGATA (Da Costa.) Swaffham, Thorpe, Brundall.
CAPERATA (Montagu.) Common.
ERICETORUM (Miiller.) Ditto.
,, ROTUNDATA (Miiller.) At roots of grasses and moss,
Heigham osier car.
Heuix pyemza (Drap.) Sandpit on Ipswich road.
PULCHELLA (Miiller.) Ditto.
” ’ VAR COSTATA.  Ditto.
,» LAPICIDA (Linné.) On banks at Thorpe and Dunston.
BuriMus oBscurus (Miiller.) Hedge bottoms. Common under
dead leaves.
BuLiMus aoopaLuu (Miller.) In greenhouse of J. J. Colman, Esq.

-

”»

”»

”»

”»

”

”
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Pura vmsiLicaTA (Drap.) Not uncommon under dead leaves
and at the roots of moss.

Pupa mMarGINATA (Drap.) Ditto.

VErTIGO PYGMEA (Drap.) Sandpit on the Ipswich road.

’ EDENTULA (Drap.) Thorpe, and near Mangreen Hall.

Baria perversa (Linné.) Fourteen specimens from a wall at
Thorpe, beneath ivy.

CrausiLiA RUGosa (Drap.) Common.

” LAMINATA (Montagu.) Whitlingham wood, abun-
dantly on the trunks of elder trees, and several other woods
sparingly.

Cocaricora LuBRICA (Miiller.) Common at the roots of moss.

AcHATINA AcicuLA (Miiller) At the roots of grass.

CarvcHiuM miNiMuM (Miiller.) Abundant under dead leaves
in woods. -

CrcrLostoMa ELEGANS (Miiller.) Whitlingham.

AcME LINEATA (Drap.) Two specimens from Caistor wood.

VIL
ON THE SPONGEOUS ORIGIN OF FLINTS.
By Freperic Kirron, V.P.
Read 27th February, 1872.

THE origin of the nodules of silica so frequently seen in the chalk
has long puzzled the geological student as well as the casual
observer, many besides myself have doubtless been told, that some
of those nodules were petrified birds, (not stone curlews,) indeed
the outline of some of them resemble the contour of a bird in no
inconsiderable degree. The probable origin of Flints I shall have
the pleasure of describing to you this evenirg, and in order to
make the evidences of this origin stronger, I shall trespass on your
time and patience whilst I give a short description of that class of
organic forms known as Sponges.

Of all the protozoic forms the sponges are probably the only

E 2
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organisms with which the ancients had any acquaintance, and the
modern popular idea of a sponge is perhaps but little in advance of
that possessed by the Greeks, who used to place it under their
helmets and greaves to render the blows of the enemy less painful
or dangerous, and for this purpose the finest kinds of sponge were
used ; no doubt the same species as now known as Smyrna Sponge,
this species of sponge was called Achilleum.

The scientific history of the sponge commences with Aristotle,
whose attention was probably called to this production from its
amorphous shape, and the importance of its fisheries in the Medi-
terranean and Red Sea.

The name of Sponge is derived from Zroyyoc or opoyyos, which
is a form of oguyyw, to squeeze; thus Homer in his Illiad,
bk. xviii—

“Then with a sponge the sooty workman dressed,
His brawny arms embrowned and hairy breast.”

The description of the Sponge by Aristotle, with some excep-
tions, is tolerably exact. He says it is a “rooted animal, and
seems to have some sensation, for they report, that it is torn away
with difficulty, unless the attempt is made without warning.” In
another place he says, “if the sponge perceives a person about to
pull it off it contracts itself, and is difficult to be taken away, and
it does the same if there is much wind or tide, in order that it may
not be uprooted, but there are some persons who doubt this, as the
inhabitants of Torone.”

Its generation is spontaneous in the hollows of the rocks, and
like other things in the sea is nourished by the mud, of which
they are full when taken up. And in the canals or apertures of
the sponge are small crabs, which by opening and elosing a sort of
araneous net work over the apertures, do catch small fishes, open-
ing it for their entrance, and closing it when they are gone in.

There are three sorts of sponges—one of loose, another of close
or compact texture, and the third, is very fine and thick and very
strong. The first is called Manon, loose, open, full of apertures;
the second is called Trage, (in Greek Tragos means, or the good,)
and the sponges are so named from their rough texture ; and the
third kind were called Achilleum, as before mentioned.

It thus appears that Aristotle was in favour of the animality of
the sponges, but in other places he speaks more guardedly, and in
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Ray rejects the notion of life and sensation in sponges, and
agrees with Imperato in their relationship to the Fungi. (Ray’s
Historia Plantarum, 1686.)

Linnzus in 1760 arranged the sponges amongst the eryptogamous
Alge.

The sponges were thus bandied about between the animal and
vegetable kingdoms, until Ellis advocated their animal nature, and
Linnzus by his advice in the twelfth edition of the Sytema,
arranged them amongst the animal zoophytes. From this time the
animality of sponges was universally assumed, and their functions
generally admitted, not, however, without opposition, the most
celebrated of those who opposed this theory was Spellanzi.

I must not, however, trespass further on your time and patience,
with the pro and cons of the early naturalists. The animal nature
of sponges has now been definitely settled, and their true position
in the animal kingdom fixed. Montague, in 1818, says, “The
true character of Sponges is that of a living inactive gelatinous
flesh, supported by innumerable cartilaginous or corneous fibres or
spicula, most commonly ramified or reticulated, and furnished
more or less with external pores or small mouths.”

Ray describes two species of Fresh Water Sponge, as having
been found in the river Yare, near Norwich, by Newton.

I have found the same forms Spongilla fluviatilis and Spulchella
in the same habitat.

Various species of Sponge have from time to time been described
by different observers, but no systematic work appeared until the
publication of the British Sponges, by Dr. Johnson, in 1842. A
work remarkable for its research, and the accuracy of the Author’s
observations.

The following is his character of these organisms :—

CLASS AMORPHOZOA.

CuaracTeR.-—Organized bodies growing in a variety of forms,
permanently rooted, unmoving, and unirritable, fleshy fibre, retic-
ular, or irregularly cellular, elastic, and bibular, composed of a
fibro corneous axis, or skeleton, often interwoven with silicious or
calcareous spicula, and containing an organic gelatine in the inter-
stices and interior canals, reproduction by gelatinous granules
generated in the interior, but in no special organ.
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from the waters a silicious skeleton of surpassing beauty, as seen
in the Euplectella and Dactylocalyz, or elaborates long bundles of
silicious fibres, as in Hyalonema and Pharonema.

Another substance found in sponges, and that with which we
are best acquainted, is keratode, or horny fibre, this like the
silicious framework just alluded to, is invested with sarcode; in
some genera, (as in the sponges used for domestic purposes,) no
spicules are formed, in others the spicules predominate.

As we find among the Foraminifera certain forms which do not
secrete a shell, but form one by glueing together minute grains of
sand, so may we also detect certain species of sponge in which the
skeleton has neither silica or solid keratose, but is composed of
grains of sand enclosed in a thin keratose covering.

I am much afraid that I have already occupied so much of your
time with what is after all a very meagre outline of the structure
of these remarkable organisms, that what should be the principal
subject of the paper must be treated very briefly. I must, how-
ever, in as few words as possible call your ettention to the proto-
plasm found in layers on the ooze at the bottom of the sea ; those
of us who attended the Biological Section of the British Associa-
tion in 1868, will remember an interesting paper by Professor
Huxley on Bathybius, in which he described this sarcodous layer,
and the remarkable forms occurring in it, known as coccoliths and
coccospheres ; these forms may be found in chalk, clearly indicating
that the bottom of the sea, during the cretaceous period, was also
covered in places with protoplasm. I must ask you to bear this
fact in mind, as I think we shall find that it has an important
bearing on the theory of the Spongeous Origin of Chalk Flints.

If a thin chip or section of Flint is submitted to microscopic
examination, sponge spicules in more or less abundance, will inva-
riably be seen, mixed with these will be found casts of the interior
of the chambers of Foraminifera, fragments of Polyzoa, and small
molluscous shells.

‘When a recent sponge is examined, similar organisms will be
seen entangled in the rcticulated skeleton. A cretaceous flint, like
silica obtained by dialysis is non-crystalline, breaks with a distinct
conchoidal fracture, is singly refractive, and therefore is not affected
by a polarized beam of light, in this respect resembling silica
taken up by undoubted animal or vegetable organisms. I may,
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this free sarcode was detected, the occurrence of Flints in some
localities in the form of nodules, and in others as layers, was
difficult to account for, but when it was found that sarcode existed
in masses covering a considerable area, a clue to the formation of
the flint layers became apparent. Carbonic acid gas, and hydrogen
were liberated when decomposition set in, and silex replaced the
sarcode. That Flints are now forming, is, I think, as certain as
the formation of new beds of chalk, and it is an ascertained fact,
that the valleys in the bed of the ocean, are, as in days of yore,
being gradually filled with calecareous matter intermingled with
remains of sponges, or permeated with protoplasm, these as decom-
position slowly takes place are separating the silica from the sur-
rounding waters.

It will, I think, be allowed, that flint nodules could not have
been found in chalk unless a nucleus had existed, the silica con-
tained in the water was chemically combined with it, the chalk
only mechanically, and if any silica was parted with it would only
act as silicious cement hardening the atoms of chalk.

The probability that Flints are still in the process of formation,
is confirmed by the frequent discovery of silicious casts of forami-
nifera, those usually found are composed of silex with traces of
iron, giving them an olive green colour, precisely like those found
in the green sand.

In a dredging made at Porto Seguro by Capt. Perry, of Liver-
pool, I found many shells of foraminifera, which when acted upon
by acid, showed the interior filled with a silicious cast of the
internal chambers, and in some specimens even the pseudo-podal
apertures had also been filled with silex, fragments of other silicified
organisms were also of frequent occurrence. The casts found in
this dredging differed from those usually found by the absence of
any trace of iron, and appeared to be silica in a similar condition
to the ordinary chalk Flint.

In the green sand large silicious nodules, known as Polypothecia
are of frequent occurrence, and when thin sections are examined
their spongeous origin is distinctly seen; these nodules were,
however, formed under somewhat different conditions to the ordi-
nary chalk Flint, the silica is distinctly crystalline and doubly
refractive, and polarizes like quartz or agate ; the sponges were
also probably different from those belonging to the chalk ; a careful
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he produced two tadpoles, or rather one and the remains of a second.
The first had been placed in a solution of silica, and after the lapse
of a few hours was submitted to the action of nitric acid, without
any apparent injury ; the other which had not been submitted to the
silicifying process before being placed in the nitric acid, was
instantly destroyed, the only trace of it being a little brown cloud
floating in the acid.

The discoveries made in the dredging expeditions of the Porcu-
pine and Norna have given an impetus to the study of the sponge
forms, and although we may not have the opportunity of adding
new genera or species, all of us who possess a microscope can study
the life history of the common fresh water sponge, Spongilla
JSluviatilis, it may be found in almost every pond or small stream,
and a few hours study of a fragment of a living sponge will give
the observer a better idea of that marvellous substance we call
sarcode or protoplasm, than any lecture or paper can ever hope to
do, he will see life reduced to its simplest conditions, and if he
carry his observations to forms slightly more complex he will be
able to form some conception how all forms of life are linked
together, forming one harmonious whole, or to quote the words of

Goethe :—
 Wie alles sich zum Ganzern webt,
Eins in dem andern wirkt und lebt.”

Some may be inclined to say, there is surely nothing pleasing to
the eye, or pleasant to the touch in these slimy things, this appa-
rent unpleasantness will soon be lost sight of, when once the mind
is interested.

In concluding this very imperfeet description I cannot do better
than remind you of the words of the great Stagirite. ¢ For that
nothing is by chance, but for some end is the character of all the
works of nature ; and the fitness of each part to the end for which
it is designed occupies the place of, and is entitled to the name of
Beauty.”
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Harvey. More recently Mr. Davy, a bird-dealer in Camden
Town, who generally has a catcher at Yarmouth, had sent him
from that place six, two of which are alive in my brother’s
possession, and are recorded in the ¢ Zoologist,” p. 2682. They
were taken on the 6th of May, 1871, and the name of the man who
took them was Seale. They may have escaped from confinement,
but I think it very probable that they were really wild birds.

J. H. GQurney, jun.

CarLaMopus AqQuaricus, LaTHAM.—I cannot help thinking that
the aquatic warbler (Calamodus aquaticus) often occurs in this
country. I recently detected one in a provincial museum, which,
like the only other two specimens on record, had been passed over
as a sedge warbler. There cannot be a doubt that the figure in
Hunt’s ¢ British Birds,” was taken from one, in all probability
obtained in Norfolk, but there is no letterpress to accompany it.

It is only necessary to remember that in the aquatic warbler,
there is a narrow stripe of yellowish white down the middle of the
crown of the head, the unfailing mark of distinction between this
species and its congener, as may be seen in a specimen in the
Norwich Museum, which I shot in Algeria, where I found both
of them freely associating. J. H. Gurney, jun.

MoRTALITY AMONGST SWALLOWS AND MaRTINS.—In the first
number of our ¢ Transactions,” under the above title, will be found
a record of the mortality which occurred in 1869, amongst the
swallow tribe, from the extremely low temperature experienced in
that year, between the 24th and 29th of May. Hundreds of these
birds perished at that time, throughout the county, from the com-
bined effects of cold and hunger, the absence of sun by day
depriving them of insect food, and the cold of the nights and
early mornings having a fatal influence in their starved condition.
The same consequences, though not to the same extent, have
resulted from the unseasonable weather of the last few weeks,
[Read July, 1871], the prevalence, even up to the end of June, of
north and north-east winds having had an unhealthy influence
upon the feathered tribes, as well as on ourselves.

Mr. Ringer, of West Harling, in whose exposed neighbourhood,
in 1869, the swallows and martins suffered most severely, informs
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caught them. They proved to be starlings; and from that time
a continual stream of these birds and larks (the latter prepon-
derating) kept coming until five a.m., clustering wherever the
light was strongest, and allowing themselves to be caught by
handfuls. There was little wind, but what little there was was
from the north, from which direction they seemed to come.
Before the dawn broke he had caught a hundred, and when he
went down he found six (four starlings and two larks) on the
ground outside the lighthouse. No other birds were observed
with the exception of an owl, but there were great numbers
of moths. He heard a starling shriek, and presently the owl
came flying round and bore off one close to his head. I saw some
of the moths which resembled Gamma moths, but were smaller
and darker. J. H. GQurney, jun.

ON THE OCCURRENCE OF WHITE-WINGED BLack TERNs (Sterna
leucoptera) 1v NorroLK.—On the 26th of May, 1871, a flock of five
white-winged black terns were observed settling on the ‘“muds”
of Breydon, near Yarmouth, of which four were killed at one
shot. The odd bird did not come within range, and was not seen
again, but two had been remarked on the same water a day or so
before. Of the four specimens thus procured two proved to be
males and two females, in full summer plumage. So rarely has
this tern occurred in this country that Yarrell records but one
example, an adult male, shot amongst some common black terns,
on the Shannon, in 1841 ; it has, however, in two other instances,
since that date, been killed in this county, one on Horsey Mere,
May 17th, 1853, and one on Hickling Broad, June 27th, 1867,
both adult birds. H. Stevenson.

FrexcH PARTRIDGE LAYING IN A TeaL's NEsT.—The following
curious circumstance was remarked in the summer of 1871, by a
gentleman, who, as a sportsman, is well acquainted with both
species. Having flushed a teal from her nest among the marram-
grass on the the sand hills at Dunwich, Suffolk, he found, to his
surprise, that it contained not only four or five teal's eggs, but as
many of the french partridge. H. Stevenson.
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RosE-coLoURED Pastor aAND PurpLE HERON.—Amongst the
rarer birds obtained in this county during the past year may be
recorded an adult male rose-coloured pastor, killed at Reedham,
near Yarmouth, on the 17th of August, and a young purple heron,
now in the collection of Mr. J. H. Gurney, jun., killed at
Horuning, on the 4th of December. H. Stevenson.

LAPLAND BUNTING AT CLEY-NEXT-THE-S8EA, IN NORFOLK.—On
the 18th of December, Mr. H. Pashley, bird-stuffer, informed me
that he had a bird with an elongated hind-claw, which answered to
the description of the Lark-heeled Bunting. Shortly after it passed
into the possession of Mr. H. M. Upcher, who sent it to Mr. Baker,
a bird-stuffer at Cambridge, where it came under the observation of
Professor Newton and Mr. Tuck.

I'am informed that there is no doubt about the species, and that
it is a male in immature or winter plumage, like almost all the
others which have occurred in this country.

Respecting the capture of this bird Mr. Pashley writes—¢I
shot it in the last week of October, about five or six hundred
yards from the beach ; it was quite alone. There was a something
about it that attracted my notice, or I should not have thrown a
charge from a large flight-gun at it of No. 1 shot.”

Notices of the two previous occurrences of this species in Norfolk
will be found at pages 4631 and 8032 of the “ Zoologist,” and at
page 181 of the first vol. of the ‘“Birds of Norfolk.”

J. H. Gurney, jun.

Occurrence oF WrITE'S THRUSH (Oreocincla whitei, GOuLD) FoR
THE FIRST TIME IN NORFOLK.—A very beautiful example of this
fine Asiatic species, which till very recently was considered one
of the rarest birds in the British list, was killed by Mr. F. Borrett,
on the 10th of October, 1871, in a low meadow at Hickling, and
by permission of its present possessor, the Rev. S. Micklethwaite,
was exhibited at the November meeting of this Society, by Mr.
J. H. Gurney, jun., who made some remarks upon the genus
Oreocincla as distinguished from that of Turdus. This bird, as it
rose some thirty yards off, was mistaken by Mr. Borrett for a
woodcock, from its large size and peculiarity of flight ; a resemblance
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noted in several other instances in which this thrush has occurred
in this country. A detailed description of its plumage, by Mr. T.
E. Gunn, with measurements, taken before it was preserved, will
be found in the Zoologist for 1871, (p. 2848). In colour and
general appearance this specimen resembles very closely the figure
given by Gould, in his * Birds of Great Britain.” H. Stevenson.

OccuRRENCE OF “Pager's” PocHARD IN NoRFoLk.—During
the early and severe frost that occurred at the beginning of -
November, 1871, a specimen of this wild hybrid between the
white-eyed pochard (Fuligula nigroca) and the common pochard
(F. ferina) was killed amongst a number of *cripples” on Hick-
ling Broad, on the 13th of that month, and two similar birds are
said to have been seen at the same time. This specimen proved to
be a male, on dissection, as were two previous examples killed in
this county—an immature male at Rollesby on the 27th of Feb-
ruary, 1845, and an adult male at Little Waxham on the 24th of
February, 1859. For a notice of the two previous Norfolk speci-
mens, of two purchased some years ago in the London market and
of a pair taken near Rotterdam in April, 1850, see the “Zoologist”
for 1859 (p. 65636). H. Stevenson.

‘W ATER-S8POUT IN THE MBDITERRANEAN.—STEAM SHIP *‘ IBERIAN ”
AT SEA, June 10th, 1871.—Since leaving Gibraltar we have had
incessant rains, and have been running before a fair gale at the
rate of thirteen knots an hour. Passed Malta this morning and
hope to reach Alexandria on Saturday morning. Our gale is
varied by a heavy fall of hail and rain, to diversify its agree-
ableness. Yesterday, 10 a.m., off the coast of Tunis; a fresh
N.W. gale, fair, a little on one side ; obsérved a waterspout driving
down across our course, and it was doubtful which would get to
the meeting point first. We were going thirteen knots, but you
never lose by politeness, so I stopped the engines and gave prece-
dence to the queer looking stranger. It passed across o¥r course
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about three ships’ lengths ahead of us, (at least 900 feet), and was
a fine sight ; the heavy cloud attracting the water up the slender
tube with its taper point connected with the whirl of water below,
and which had risen to about fifty feet high and gyrating in the
sun, throwing off a large quantity of spray by the rapidity of the
gyrations, and it was sufficiently near to observe the vortex in the
centre and the cloud blowing away ahead of the'water. The tube
had a large incline, and appeared, as you might imagine, to be
towing the reluctant water from its bed. It was a pretty sight,
and would have made a good picture. ¢ The Iberian waiting to
allow a waterspout to pass "—in deference to its humidity. It
was perfectly transparent, and the tube like a round tapering
column of water, or rather, a stream, and the spiral water was
outside that again, encircling the tube. We stopped ten minutes
to let it cross us. I have heard that they are dangerous to en-
counter, but I did not wish to try; it did not look so pleasant as
picturesque. I had never been so near one before. Sometimes
the tube took a snake-like form, sometimes only an inclined form,
according to the rise and fall of the cloud, I suppose, and its
velocity.—In a letter from Matthew Fitt, Captain 8.8. * Iberian,”
Liverpool to Alexandria.
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NORFOLK & NORWICH NATURALISTS' SOCIETY.
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RULES.

1. That this Society be called “ THE NorRroLE AND NORWICH
NaTurauists’ Sociery,” and have for its object the practical study
of Natural History in all its branches.

2. That the Officers of the NSociety be a President, Vice-
Presidents, Treasurer, Secretary, Auditor, and Local Secretaries in
such places as may be thought desirable, all to be elected yearly at
the Annual Meeting.  Each retiring President to be added to the
list of Vice-Presidents.

3. That the General Committee consist of the Officers of the
Society, together with nine Members (who shall, at their First
Meeting, elect one of their number Chairman for the ensuing
year,) three of such Members to retire annually in succession, their
successors to be appointed at the Annual Meeting; such retiring
Members not being eligible for re-election for one year. Any
vacancy occurring in the Committee after the Annual Meeting to
be filled up by themselves, and any Member so elected shall con-
tinue in office for the same period as the Member would have done
in whose place he is elected. The Committee to meet monthly at
such time as shall be found to be generally convenient. Three to
form a quorum.

4. That a Meeting be held in the Museum at half-past seven
in the evening of the last Tuesday in every month, for the purpose
of reading papers on, and discussing subjects connected with
Natural History ; and that the Members be invited to form collec-
tions of specimens of the natural productions of the district.
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5. That the Annual Meeting for the election of Officers for
the ensuing year, the receiving of the Treasurer’s report, and the
transaction of such other business as may be brought before it,
shall be held on the last Tuesday in March ; and that at such
Annual Meeting the President of the preceding year shall deliver a
short address, containing a summary of the proceedings during the
past year, together with such observations from himself as he may
deem conducive to the welfare of the Society and the promotion of
its objects.

6. That the Members shall hold Field Meetings in interesting
localities for the purpose of studying the Natural History of the
district. That the place of meeting be fixed by the Geuneral Com-
mittee, and timely notice be given to each Member, who must,
within four days of the Excursion, inform the Secretary of the
number of tickets he requires. In case of unfavourable weather at
the time of an excursion, the Members present at the place of
starting shall decide whether to proceed with or postpone the
Excursion.

7. That minutes of the Meetings and proceedings and a List
of Members be kept by the Secretary, who shall at the Annual
Meeting make a report of the number of Members.

8. That all Candidates for Membership shall be proposed and
seconded by existing Members at any meeting of the Society, and
shall be elected by a majority of the Members present. ~Members
elected after the December Meeting shall not be liable for the
Subscription for the financial year in which they are elected, and
shall be entitled to purchase the Society’s Publications for that
year at the price at which additional copies are issued to Members.

9. That a class of Honorary Members be admissible, consist-
ing of ladies and gentlemen distinguished for their attainments in
the study of Natural History, or who have rendered valuable ser-
vices to the Society. That such Honorary Members be nominated
by the General Committee, elected by a majority at any meeting,
and have all the privileges of ordinary Members.

10. That every Member shall be furnished with a Card on
which is printed the dates upon which the Meetings during thé
ensuing year are fixed to be held. A special notice of each Meet-
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ing will be sent to any Member paying annually, in addition to
his Subscription, One Shilling, or such sum as the Committee may
consider sufficient to defray the cost of such notice.

11. That the Subscription be Five Shillings per annum, pay-
able in advance, and that all Subscriptions become due on the day
of the Annual Meeting.

12. That each Member may introduce two friends at any
Meeting, except the Annual Meeting, or at any Excursion of the
Society, but that the same persons shall not be admissible more
than twice during any one year.

13. That a Committee be appointed, to be called the Journal
Committee, to consist of Five Members, who shall be elected
annually at the General Meeting ; the Officers for the current year
to be ex-officio Members. Such Committee to select from the
papers read before the Society any which they may think of suffi-
cient interest and importance to be published, and also to give
advice and directions to Members desirous of collecting specimens.
The Members of such Committee not to be ex-officio Members of
the General Committee.

14. That the papers selected by the Journal Committee shall,
with the consent of their respective authors, be published, from
time to time in a cheap octavo form, under the title of “The
Transactions of the Norfolk and Norwich Naturalists’ Society,”
and distributed gratuitously to all Members whose Subscriptions
are not in arrear, and that such Journal may be sold to the public
at a price to be fixed by the Journal Committee.

15. That all elections of Officers shall be by ballot.

16. That the General Committee shall have power to enact
such bye-laws a¢ they may deem necessary, which bye-laws shall
have the full force of laws until the ensuing Annual Meeting ; and
that notice of such bye-laws be communicated to the Members at
such ensuing Annual Meeting.

FLETCHER AND SON, CASTLE PRINTING WORKS, NORWICH.
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ADDRESS

Read by the President, MicHAEL BEVERLEY, M.D., to the Members of
the Norfolk and Norwich Naturalists’ Society at their Fourth
Annual Meeting, held at the Norfolk and Norwich Museum,
March 25th, 1873.

GeNTLEMEN—In presenting to the members of the Norfolk and
Norwich Naturalists’ Society a retrospect of the proceedings during
the fourth year of its existence, I will not attempt to occupy time
in urging apologies for my deficiencies and short-comings, of
which no one is more conscious than myself, but at once proceed
to give you a short resumé of the various papers and communica-
tions which have been brought before the Society during my year
of office; trusting that the same considerate kindness which led
you to appoint me (much against my wishes) your President in the
year which is past, will be extended to this the termination of my
duties.

In reviewing the year's transactions, I find that the only
branches of Natural Science, with one or two exceptions, which
have occupied our attention have been Ornithology, Entomology,
and Botany, and in this order I will endeavour to group the
following brief observations.

Ornithology. An extremely interesting and valuable paper
on the Ornithology of Spain was contributed at the August
meeting by Mr. Howard Saunders. Mr. Saunders pointed out
that what is known of the birds of Spain, is due rather to the
labours of German than English ornithologists ; according to him
Gibraltar has been of more service to the diplomatist than the
naturalist, thanks however to the labours of Mr. Saunders, together
with Lord Lilford and Major Irby, our country is not altogether
unrepresented in Spanish ornithology ; and the Society ought to
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feel much gratified at being the recipient of so interesting a paper
from so distinguished an ornithologist. »

Our late President, Mr. Henry Stevenson, read at the October
meeting some valuable notes on the Rare occurrence of, and
additions to, the Birds of Norfolk, during the past year ; among
which he enumerated the snowy owl, (a hitherto unrecorded speci-
men), dipper, black redstart, grey-headed yellow wagtail, and
alpine swift, Mr. Stevenson also mentioned that an American
white-winged crossbill,, identified and purchased by Mr. John
Henry Gurney, jun., had been captured in the rigging of a ship off
Yarmouth in 1870, and was now in his (Mr. Stevenson’s) aviary, “a
tame and interesting pet.” In this paper the increased number of
woodcocks nesting in Norfolk was alluded to; information regard-
ing the occurrence of which, during the present season, had been
previously given to the Society by Lord Kimberley, Mr. Purdy,
and Mr. J. H. Gurney, jun., the latter of whom expressed his
belief that this bird if left undisturbed, showed an increased
disposition to remain and breed in this county.

At the May meeting Mr. J. H. Gurney, jun., exhibited several
spring migrants which had been killed by flying against the Cromer
lighthouse, and expressed his opinion that the species of birds
which met with this untimely end were always migrants or partial
migrants.

The Saciety heard with regret from the Rev. H. T. Frere, of
Burstan, that a large quantity of hawfinches had been killed at
Diss; and, as the Protection Act gave to these birds no legal
shelter during the winter months, steps were taken privately to
remonstrate against such needless and wanton destruction. The
unusual' abundance of this species and of the waxwing during the
past winter, is also commented on in Mr. Stevenson’s Miscellaneous
Notes.

The year's proceedings commenced by a discussion on the
hybernation of swallows, evoked by a note from the Rev. E. A.
Bloomfield, who informed the Society— that a supposed swallow
which was seen by some men about thirty years ago to leave the
surface of a pond in the beginning of March, upon being caught
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proved to be a storm petrel.” Thus now, as in the days of Gilbert
‘White, the knotty point as to whether or no there are not some
swallows which do not actually migrate at all, is occasionally
discussed ; and what the Selbornian Naturalist wrote an hundred
years ago is still applicable in our day :—

¢ Amusive birds—say, where your hid retreat
When the frost rages and the tempest beat ?
Whence your return,—by such nice instinct led
‘When spring’s soft season lifts her blooming head ?
Such baffled searches mock man’s prying pride,
The God of Nature is your secret guide.”

In Entomology Mr. Barrett has been, as usual, the chief con-
tributor. A paper on the Camberwell beauty butterfly was read
by this gentleman at the September meeting. Mr. Barrett mentioned
that the first of these butterflies which appears to have been
observed in Norfolk was in May, 1839, near Norwich; and that
during the past year a large number had been seen in different
parts of the county, especially in the vicinity of Sherringham.

In the discussion which followed Mr. Barrett’s paper, it appeared
to he the opinion of the Entomologists present, that the sudden and
irregular appearances of these butterflies are to be attributed to
some peculiarity in the season favouring their development—that
the eggs may remain dormant until such circumstances occur—and
that sound, perfect insects are doubtless to be found every year
which continue the race—but that their occurrence in numbers is
owing to climatic influence, and certainly not to immigration.

Mr. Barrett exhibited at the July meeting a magnificent collec-
tion of Nocturnal Lepidoptera collected during this season ; and
Mr. Bridgman exhibited three specimens of the leaf-cutting bee,
and made some remarks on their habits and economy apropos of
a specimen of their craft shown by Mr. Fitch, which consisted of
a piece of board taken from the roof of East Harling Church
containing the cell borings of this insect.

In September, Mr. Bridgman exhibited a bee’s nest (of the
species Anthophora acervorum) formed of clay, found by him
in a bank near Norwich; he showed the perfect male and female
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insects, and also a parasite peculiar to this species, (Melecta
armata,) and made some interesting remarks on its habits.

Botany. The most valuable contribution of the year, and the
one which will also be most acceptable for publication in our
Transactions, is that of Mr. Plowright, of Lynn, consisting of a
List of Fungi gathered by himself in West Norfolk, and comprising
more that 800 species. Although not a member of our Society,
Myr. Plowright has not only kindly presented us with this valuable
addition to our county Flora, but has liberally offered to pay for the
illustrations ; the best thanks of the Society are therefore doubly
due to this distinguished Fungologist for his disinterested con-
tributions.

A paper contributed by Mr. Jecks, of Northampton, was read at
the first meeting of the Society on The Law of Natural Selection
in relation to Colours and Scents of Plants.

Mr. Jecks attempted to prove (1) that the colours of plants were
due to different degrees of absorption and radiation of different
coloured rays of light; (2) that the scent of flowers was in an
inverse proportion to their brilliancy of colour, i.e. that bright
coloured flowers had less scent than dull coloured ones, which
latter were thus more attractive to insects, which, by diffusing
pollen, aided their propagation; (3) that dull coloured flowers
faded less rapidly than bright coloured ones, because the tissues of
the former did not absorb so many bright coloured rays of light as
the latter, and, therefore, did not radiate colour so much, and had
thus an advantage over the other in this respect.

On these propositions Mr. Jecks set up his theory, that dull
colours and sweet scent, gave to plants possessing them a real
advantage in the struggle for life, for which the Flora as well as the
Fauna are supposed to be continually battling.

I need scarcely remind you of the interesting discussion to which
this paper gave rise, in which Mr. H. Geldart chiefly took part; this
gentleman objected to Mr. Jecks' data, contending that in the
Flora with which we are best acquainted, bright coloured, i.e.
white and yellow flowers, are more abundant than dull coloured
ones, and that pure bright colour was no bar to delicious perfume.
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gurrounds these theories is removed, for there can be “no real
antagonism between science and religion, nor need the religious
sentiment be banished in the ever advancing tide of physical
science.”

On this point a learned. professor (Jowett) only a few days since
observed, “Forty years ago the antjquity of the earth was as
much derided as the theory of development is, and twenty years
ago the antiquity of man was equally derided, yet no one now
doubts that the earth has existed for millions of years, and man
for hundreds of thousands. Experience teaches us caution,” we
must therefore suspend, and not pre-judge the questions as to the
“development of mankind,” and the “survival of the fittest.”

Pardon this digression.

As usual, we have to thank Mr. Burcham and Mr. Bayfield for
exhibiting various botanical specimens. Mr. Burcham has, on two
or three occasions, given us the treat of a sight of his skilful and
artistic grouping of rare and beautiful wild flowers.

The last contribution read to the Society was by myself, on
Edible Fungi growing in Norfolk. To this paper I need not
further allude, it having been before your notice so lately.

The papers which are not embraced in my tripartite arrangement
of our year's proceedings are by our Honorary Secretary, Mr.
Southwell. This gentleman read some notes on The Water Shrew,
a dead specimen of which he found, for the first time in Norfolk,
near St. Bennet's Abbey, on the occasion of the excursion of the
Society to that interesting spot. Mr. Southwell also exhibited two
specimens of the oared shrew, and expressed an opinion that both
species, if more keenly looked for, would prove more common than
is supposed.

At the December meeting, Mr. Southwell read a valuable paper
on The Otter, in which he described its structure and mode of life,
and gave details of its distribution through the county, ontering
into many interesting, and but little known particulars as to its
mode and time of breeding, and the peculiar nest which it con-
structs in the flat, swampy districts of this county.

I have thus, gentlemen, reviewed the contributions which have
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been presented for our consideration and instruction during the
past year, and although they may be neither so numerous nor so
important as in previous years, still they constitute in themselves a
proof of the advantages which accrue to all who belong to such a
Society as ours, and are thus afforded an opportunity of being
edified and instructed by interesting and practical papers on natural
science.

I am sometimes asked, of what use is the Naturalists’ Society ?
what end does it serve? what good purpose does it fulfil? I reply,
that it not only tends to advance science in our midst, and thus
improveé our minds, and adds to our knowledge, but it also enlarges
our hearts, by bringing us into frequent friendly intercourse ; occu-
pied, as most of us are, in different callings, our Society must
necessarily embrace men of varied attainments, and possessing
knowledge on different subjects, amongst whom a frequent inter-
change of thought and opinion on matters appertaining to natural
history must be productive of good and advantage, not merely to
themselves, but to the scientific pursuits in which they are severally
engaged.

It is to be hoped that our Society also affords the means and
opportunities for promoting a taste for the study of natural history
amongst those who have not hitherto cultivated it—likewise it may
afford pleasure to others who, although not themselves pursuing any
particular branch of scientific research, may like to spend an evening
with those who do, or may be induced to join, for the sake of our
excursions, and the health, exercise, and amusement they afford.
Of these excursions I will now speak. One of the objects of the
Society is the investigation of the natural history of the district in
which we live ; to this end we devote some part of our time to the
study of “nature out-of-doors,” as it has been aptly termed, and
collect specimens for a closer examination and record at home.
During the past year the members made four excursions—(1)
Fritton Decoy; (2) Scoulton; (3) Ranworth Broad; (4) Hem-
blington, S. Walsham, and St. Bennet's Abbey. I regret that
other engagements prevented my attending three out of the four
excursions. Of the trip to Fritton Decoy, I can say that it was so
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interesting and agreeable, that it will well repay a second visit,
especially as Major Leathes has promised to afford the Society
every facility for visiting the heronry in Herringfleet Wood.

I cannot, however, omit to express my regret that, for the want
of better organization, the excursions have neither been so numer-
ously attended, nor so successful as could be wished. I trust that
this defect will be remedied in the year we are about to commence,
for I look upon the excursions as essential to the lwell-being and
success of the Society, as they are not only the motives many have
for joining our ranks, but are also incentives towards the diffusion
of a taste amongst the hitherto indifferent for those studies in
which we, as naturalists, so much delight. In this opinion I am
supported by the President of the Liverpool Naturalists’ Society,
who says, “ Large numbers join our excursions who are not particu-
larly interested in any branch of natural science, and this is just
what the chief object of our Club renders a desirable circumstance ;
the busy appearance of our workers, flushed with exercise, animated
with success, is a practical and suggestive lesson on the difference
of the amount of pleasure afforded by a walk with a special object,
and a walk without one.”

¢ Culling from woods, and heights, and fields,
Those untaxed boons which nature yields.”

During the past year fifteen new members have joined the
Society, and seven have withdrawn. Death has removed one—
H. Kett Tompson, Esq. Our financial condition is satisfactory,
and shows an increased balance of £5 over that of last year ; this
will enable us to publish our Transactions as usual, but, at the
same time, it has been a matter of regret to the Journal Committee,
that they have not sufficient funds to permit them to include in
this year's publication the list of Norfolk Fishes, which has
been kindly placed at the disposal of the Society by Dr. Lowe,
of King’s Lynn.

Gentlemen, I will not detain you longer, but, in conclusion,
congratulate the Society on the successful termination of its fourth
year, as well as on the fact that it has succeeded in drawing together
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the naturalists of the city and county, and in attracting the attention
of many living at a distance, who have kindly contributed papers
to our monthly meetings. Allow me, at the same time, to urge
those who have hitherto been such zealous supporters not to allow
their zeal to diminish, and to those who have as yet been unable to
favour us with contributions, may I venture to express a hope that
they will, in the future, do their part to lend a helping hand to the
Norfolk and Norwich Naturalists’ Society.
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L
ON THE ORNITHOLOGY OF SPAIN.
Communicated by
Howarp Saunpers, F.Z.8.
Read 27th August, 1872.

Uxtit within the last few years but little was known of the
Ornithology of Spain, and that little was principally due to
German naturalists, for our occupation of Gibraltar seemed to
have proved of no service in this respect. Latterly this reproach
has been, to a certain extent, taken away, so far as the Central
and Southern portions of the Peninsula are concerned, but there
are other very important districts which have never been explored,
and which, if they produce no absolutely new European Palearctic
forms, will probably throw some light upon the distribution of
species. Such are the Asturian Mountains, the Spanish Pyrenees,
and the grand range of the Sierra Nevada, and although the latter
has probably a fauna almost identical with that of the Atlas, it
has the merit of being far more accessible. On the other hand,
although Africa north of the Sahara possessecs an essentially
European or Palearctic fauna, yet there are several species on
both sides of the Mediterranean, which appear unwilling to cross
even the narrow Straits of Gibraltar, and to these I shall call
attention in their proper place; I shall not attempt to cnumerate
every species, but will briefly notice such of the inhabitants of the
Peninsula as appear to be of interest.

Following the usually accepted arrangement of commencing
with the Raptores, we find the black vulture (V. monachus, L.)
generally distributed throughout the country from the Pyrences
to Andalusia, excepting in the cultivated regions on the east
coast, and it breeds early in April wherever it finds pine trees
suitable for its emormous nest. The griffon (Gyps fulvus, Gm.)
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collection, and was shot near Aranjuez about forty miles from Madrid.
The spotted eagle (4g. newvia) is only, so far as I know, an
occasional visitant. ‘On the other hand Bonelli's eagle (4. Bonellt)
and the little booted eagle (4. pennata) are common, the former
nesting in rocks, the latter in the woods. At Gibraltar there are
at least two pairs of Bonellis, and they seem by no means dis-
turbed by the morning and evening gun; indeed raptorial birds,
as a rule, are rather attracted than dismayed by the report of a gun,
and a shot will generally bring up several species on the look out
for something which may fall to their share. Those in England
whoee knowledge of raptores is confined to the much persecuted
kestrel, sparrow hawk, and barn owl, may possibly be of a different
opinion as to the familiarity of the race, but I am writing of a
country where there are no pheasants, and where partridges, hares,
rabbits, woodcocks, snipe, and ducks appear well able to maintain
themselves against such a stock of winged and four-footed vermin
a8 Turkey alone can rival.

The sea eagle (Haliwtus albicilla, L.) although common in
Eastern Europe down to about the same latitude, is only a rare
visitant to Spain, but the osprey (Pandion halietus) breeds at
several places along the sea cliffs, there being one nest at Gibraltar;
and at the island of Dragonera off Majorca, in a cliff some 1100
feet high and about 300 feet from the summit, is another, which
has evidently been resorted to for ages. The reptile-eating short-
toed eagle (Circeetus gallicus, Gm.) is abundant in the marshy
districts where there is some moderate sized timber; and with
regard to this species I must, at the risk of destroying at once my
reputation for veracity, give a list of the * happy family ” I once
found in possession of an old wide-spreading cork-tree. First there
was the huge nest of this eagle with its one large white egg; on
another branch a pair of black kites (Milvus migruns, Bodd)
were making their nest; a kestrel was sitting on its nest on
another branch ; a white owl flew out of the riven trunk as one
of us climbed up ; lower down was a jackdaw’s nest with one egg,
and I was made uncomfortably aware of a hoopoe’s nest in the
same trunk by bedaubing my hand with its odoriferous lining,
for as most ornithologists are aware, this bird uses ordure, especially
human, in the plastering of its nest. I have no doubt that, as is
almost invariably the case, the foundation of the eagle’s nest held
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and the smallest of the European horned owls, viz. the eagle owl,
and the scops, are often to be heard at the same time wherever the
spurs of the mountains are fringed with olive and orange trees.

The great black woodpecker is, I believe, confined to the pine
forests of the Pyreneean districts; and beyond recording their
occurrence, I can say but little of the great, middle, and lesser
spotted woodpecker. Our green woodpecker (Gecinus viridis) is,
however, represented by a species apparently intermediate between
G. viridis and G. canus, which I have recently described in the
Proceedings of the Zoological Society, under the name of Gecinus
sharpii, after the talented joint-author with Mr. H. E. Dresser of
the Birds of Europe now in course of publication. This species,
which has grey cheeks, and generally brighter colours, with a
moustache in the male of brilliant crimson, ranges at least as far
as the Guadarrama mountains, but at the Pyrenees yields to the
‘common form. The Algerian species, G. vaillanti!, has not yet
been discovered in any part of Spain. The wryneck and the
cuckoo are both spring visitants, but the next in order, the great
spotted cuckoo, was long considered to be more of an African than
a European bird. It is, however, very abundant in spring, deposit-
ing its eggs in the nest of the common magpie, and occasionally
in that of the raven. Of rollers, bee-eaters, and hoopoes, suffice
it to say they abound, and the common and red-necked goatsuckers
arrive in large numbers in spring ; the latter perhaps is more
common in the south, where it remains to breed. As this species
has been obtained in England by Mr. John Hancock, and may be .
confounded with its congener, it may be as well to state that the
red-necked may always be distinguished by its larger size and lighter
and more rufons colour ; the russet collar is an infallible test in the
adult, when it is tipped with white, but is not so clear in young
birds.

All the true European species of swifts and swallows are found
in Spain, and the same may be said of the flycatchers, the little
red-breasted flycatcher, (Erythrosterna parva,) which has lately
visited our shores, being a regular autumn migrant to S. W. Spain,
where it remains till March. It partakes of the pugnacious habits
of the robin, a single bird taking possession of a garden, and main-
taining itself with obstinacy against any intruder of its own species.
Of the shrikes, the woodchat is the commonest; the vinous-
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Aleimon desertorum and Alauda dupontii: neither did I meet
with A. lusitanica, which has long been ascribed to Portugal,
whence, however, I have never seen an authentic specimen. The
common and resident species are the crested, calandra, and short-
toed larks; the sky and woodlarks only occurring in winter in
southern Spain. The buntings seem to be merely the usual western
and central forms, no examples of any of the eastern species being
a8 yet recorded, but the finches require a little notice.

First, as regards the sparrows : the common species in the towns
and villages is identical with our familiar bird, but there is another
species, known as the Spanish sparrow, (Passer hispaniolensis)
which, though very abundant, is less frequently observed, owing
to its being a country cousin. This is the sparrow which is so
partial to the foundations of the nests of birds of prey, especially
large ones, for it generally eschews the neighbourhood of the
smaller hawks. The cisalpine sparrow, which replaces our own
P. domestica in Italy, certainly has occurred in Spain, but I have
hitherto only seen a single specimen. The tree sparrow is local,
and more abundant in the eastern provinces. The chaffinch is
identical with our own sprightly bird, the Algerian form, F. spo-
diogena, not having as yet been captured on this side of the
Mediterranean. Our bullfinch is conspicuous by its absence, at
least in the southern districts, although the hawfinch is abundant,
and the crossbill is a common resident in the Balearic islands.
The southern breeding range of the last species is probably the
Atlas range, where Salvin found a family party on the 26th of
March.

But it is amongst the Corvide that we find a bird whose
geographical limit is, perhaps, the most remarkable of any European
species. I refer to Cyanopica cookii, commonly known as the
azure-winged magpie, although, in external appearance, cry, and
nidification, it is much more of a jay, occupying a place between
our @, glandarius and Perisoreus infaustus, the Siberian jay.
This species, although somewhat local, is extremely abundant as
far north as the Guadarrama, and even a trifle beyond the water-
shed, but it does not appear to cross the valley of the Ebro, or
even to stray into the northern provinces of Spain, or the south of
France : on the other hand, it has never been obtained in North
Africa, although abundant within sight of that coast. But after
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in winter. The cranes are great devourers of acorns, and in the
autumn prove excellent eating. .

As regards the Great Bustard, Mr. Stevenson’s exhaustive
description, in the Birds of Norfolk, records its haunts and habits-
in all parts of Europe, and leaves me nothing new to say about
Spain, where it is still, and will long remain, an abundant species :

" some further details of the localities it frequents will, however, be .
found in the Zbis and in the Field. On undulating and broken
ground, on the verge of cultivation, the little bustard is very
common, and the African houbara occasionally pays a visit to the
Peninsula, as does also the cream-coloured courser. The thicknee
is a resident, especially frequenting the stony river-beds, when, as
is usually the case, during ten months of the year, they are devoid
of water. In the marshes, which, however, are very dry ones,
according to our idea of the word, the lively pratincole is a feature
which soon obtrudes itself upon the stranger, for it is anything
but a shy bird, being unmolested as useless for food.

But my communication has already reached an unwarrantable
length, and I must leave the waders and water-birds untouched.
I suppose the influence of the unrivalled collection of Rapfores in
this Museum has proved too much for me, for that family has
certainly engrossed an undue amount of space in this paper; yet I
can hardly regret this, for it is, after all, with that family that the
ornithological fame of the Norwich Museum is chiefly identified.

1L
ON VANESSA ANTIOPA.
Br C. G. BARRETT.
Read 24th September, 1872.

Tee sudden appearance in considerable numbers of that rare
butterfly the Camberwell Beauty (Vanessa antiopa) in this county,
as well as throughout the east and south-east of England, secms to
call for some special notice.
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wounded tree. On the same day three specimens were seen by
Mr. A. W. Partridge, at Ketteringham. These seem to have
been very tame, rising quietly from the road and settling
on hazel bushes. On the morning of the 28th, one was seen by
Mrs. Bridgman to alight on the glass of the conservatory in Mr.
Bridgman’s garden, in St. Stephen’s, and there it remained for half
an hour, until a net was-obtained and it was captured. Two more
were seen by Mr. Bridgman in the same garden on subsequent days.
On this day (28th) three more were taken by the Rev. T. Marsh, and
one by the Rev. G. Norris, at Cawston, about sugar, two of them-
rather worn; and on the same afternoon when searching the
country roads, Mr. F. D. Wheeler and I saw a lovely specimen
flying along a hedge side in the Plumstead road. It seemed at
first as though about to alight, but our nets must have looked too
formidable, for it flew over and disappeared. The next day (29th)
Mr. Wheeler went over the same neighbourhood, and saw two
more flying round oak trees beyond Mousehold, but they kept out
of reach. Two were also seen flying about the avenue at the
Asylum, Old Palace road ; and three (one of which I have the
pleasure of exhibiting) were taken, and a fourth seen by
Mr. Hickling about some bleeding aspens, near the river at North
Heigham. Mr. Clare S. Read records one seen by him on the
same day, on his farm at Honingham Thorpe, and two more were
taken by Mr. Marsh at Cawston.

On the 30th another specimen was taken about the aspens at
North Heigham by Mr. Amis.

On September 1st one was seen flying about the trees close to
the new church in the Old Palace road, and another sunning itself
on a window in Distillery street; but neither of them were
captured. :

On September 2nd, Mr. Partridge, of Sprowston, very kindly
sent a conveyance to take Mr. Wheeler and me to Ketteringham,
to the place where he had seen three specimens a week before,
Almost immediately on our arrival we saw one flying along a
hedge. It settled on an oak tree, but declined to be caught, and

- finally disappeared over the woods. We spent four or five hours
there without further result, a gale of wind having arisen and
made insects scarce.

Besides the specimens which I have enumerated, many others
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IIL
FAUNA AND FLORA OF NORFOLK.
Parr III. Founal.

Communicated by

CaarLes B. ProwrieaT, M.R.C.S.
Read 29th October, 1872.

AT the present time more interest appears to be taken in Mycology
than was the case some years ago, when, in point of fact, it
languished in comparative neglect. From the time that James
Sowerby published his magnificent work on English Fungi, at the
end of the last century and the beginning of this, until within
a comparatively recent period, fungologists in Norfolk have been
few and far between ; nor, indeed, has the study of fungology
been at all general throughout the kingdom. Now, however, we
have evidence that it is coming more to the front, especially from
‘what has been said and written during the last few years upon
edible mushrooms.

As a county, Norfolk has already left its mark in our myco-
logical hand-books, from being the habitat of many rare and highly
interesting species, hence the desirability of looking over our notes
and seeing what species have at any past period found an abode
here, and refreshing our memories a3 to those now met with in our
woods and pastures.

Sowerby visited Norfolk on more than one occasion and mentions
finding several species of fungi in the neighbourhood of Norwich.
Dickson, in his first Fasciculus, published in 1785, gives Gilling-
ham and Earsham as the habitats of Geaster coliformis, a plant the
sight of which now would gladden the heart of the most lethargic
fungologist.

That the subject is difficult no one who has worked at it will
dispute. One great cause of this is tho evanescent nature of the



29

majority of the larger species, and the fact that owing to certain
meteorological conditions, numbers spring up in a few hours only to
fade and vanish before the mycologist has time to grasp their
characters in their full integrity. The microscopic species, how-
ever, occur at all seasons of the year, and as a rule will keep
unimpaired for years. )

The work of compiling this list, which with the exception of a
list of seventy-two species contributed by the late Rev. Geo.
Munford to the botanical portion of White’'s Norfolk Directory,
is I believe the first attempt to tabulate the Norfolk fungi, has been
to me a great source of pleasure, for it has brought up reminiscences
of many very happy days spent in hunting funguses ; memories of
autumnal rambles in the sombre fir woods in search of Agarics ;
of winter forays, when, armed with great coat and ‘¢ black-grains,”
cold and wet have been defied, in the search for Spherias; and
of pleasant spring walks when Morels and Pezizas were the source
of attraction.

This list embraces upwards of 800 species, and includes all
those fungi mentioned by Sowerby as occurring in the county ; the
more critical and interesting of these latter have been represented
by afigure. Those species distinguished by an asterisk have not been
recorded by any recent observer; at the same time no doubt can
exist as to the propriety of their admission into this list.

To the Rev. Kirby Trimmer, of Norwich, I am much indebted
for a very valuable list of East Norfolk fungi, and to Mr. M. C.
Cooke for a list of the species found by him at Irstead, Neatishead,
and elsewhere in the county.

Mzr. D. Stock, late of Bungay; Dr. John Lowe, of King’s Lynn;
Mr. T. E. Amyot, of Diss ; Mr. Frank Norgate, of Sparham ; and
Dr. Metealfe, of Beccles, have all assisted most cordially in the
work, and to them my best thanks are due.

The figures are from the pencil of my talented friend
Mr. W. G. Smith, for those of the Geasters I have to thank the
Gardeners' Chronicle, and for those of Xerotus and Sparassis,
Mr. M. C. Cooke.
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A LIST OF THE FUNGI KNOWN TO OCCUR IN THE

COUNTY OF NORFOLK.

Division 1. SPORIFERA.

Fam. 1. vaoumm. Order 1. AGARICINIL

Agaricus vaGINATUS. Bull Not very common. Middleton,

Aylsham.

pHALLOIMES. Fr. Common,

MUS0ARIUS., L. Common in autumn under birch trees,
I have never found it elsewhere. Felthorpe.
Sparham.

sTROBILIFORMIS. Fr. Ringstead Downs.

RUBESCENS. P. Exceedingly common in fir woods.

aspErR. Fr. Foxley Woed, K.T.

PROCERUS. Scop. Not very common, near Lynn,
Thuxton, Sparham, etc. Mr. Amyot found
it plentifully in October, 1859, but he has
only seen it once since. One specimen
measured 154 in. in height and 10} in.
across the pileus.

RACHODES. Vitt. Far more abundant than the preceding.

BaDHAMI. B. & Br. North Wootton, on a hedge
bank, 30th October, 1871. The specimens
found are figured in Mycological Illustrations,
t. 35.

orisTATUS. Fr. Abundant.

VITTADINL.  Moretti. Mr. Amyot found this species

“under a gorse fence at Billingford in June,
1856, the specimens were submitted to
Dr. Badham. G. E. Frere, Esq. also found it
at Kenninghall, in September, 1859 ; and it
occurred again in 1862, at Roydon, near Diss.

ERMINEUS. Fr. This plant grew in Dr. John Lowe’s
Fernery, at Lynn, in September, 1871 ; for its
description vide F'ries Epric., p. 15.
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AGARICUB GRANULOSUS. Batsch. Common, pileus either yellow

”»

»

”»

”

”

”»

”»

”»

”

”

”»

”

”

”

”

”

”»

”

”

”

or white.

MELLEUS, Vahl. Not common around Lynn, I haveonly
met with it twice. Mr. Amyot finds it near Diss.

FLAVO-BRUNNEUS. Fr. Common in fir woods.

RUTILANS.  Scheeffl. On fir stumps, Castle Rising.
Norwich and Ditchingham, Sowerby.

vacciNus. P.  Ringstead Downs.

TERREUS. Scheeff. Common.

COUNEIFOLIUS. Fr. Ashwicken Heath, 1872.

sULPHUREUS. Fr. Folly Wood, Rising.

GaMBosUS. Fr. Abundant in the meadows round
Lynn in May and June.

arammoropius. Fr. Common.

MeELALEUCUs. P. North Wootton, May, 1871.

NEBULARIS. Batsch. NotcommoninWest Norfolk. October
and November. Wickmere, Scole, Sparham.

oLAviPES. Pers. Common. Fr. Ep., p. 56. Thereis a
figure of this in Mycological Illustrations,t. 31.

opoRrUs. Bull. Common.

PHYLLOPHILUS. Fr. Folly Wood, Rising.

FuMosus, P. Var. porius. On the road side, Rising.

MAXIMUS. Fr. Not uncommon. Rising. Blickling Park,
K.T.

INFONDIBULIFORMIS. Scheeff. Common.

TRULLEFORMIS. Fr. I believe this plant is not of un-
common occurrence on exposed heaths, &c.

GEOTRUPUS. Bull. Very elegant in form when well
grown ; usually it does not appear before the
end of Qctober or beginning of November.

INVERSUS. Scop. North Wootton.

FLAcorpus. Sow. Castle Rising, abundantly in rings
in the fir woods.

cyatHIFORMIS. Fr. Common late in Autumn.

NIGRESCENS. Lasch. Ringstead, 1870. Pileus, cream-
coloured, gills crowded. The whole plant
turns dark blue, then ash grey when bruised.
Lasch. Linn., No. 521 ; B. & Br. Annals N. H.,
No. 1199 ; Fr. Ep., p. 149, Ag. mundulus.
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AGARICUS FRAGRANS. Sow. Individuals of this species have

”»

been met with at almost every.season of the

. year.

LaccaTus,  Scop.  Exceedingly abundant.  The
“amethyst-blue” variety is by far the most
uncommon.

*prYiNUs. P. On ash, Ditchingham. Mr. Woodward.

ULMARIUS. Bull Lynn. December. :

OSTREATUS. Jacq. Not common. November and
December.

saLiGNUS. Fr. Castle Rising, not common.

sEpTicus. Fr. North Wootton.

*mMASTRUCATUS. Fr. Norwich. Mr. Pitchford. Sowerby.

CYPHELLZEFORMIS. Berk. North Wootton.

APPLIOATUS. Batsch. Not uncommon.

RADICATUS. Relh. Anything but common in the
neighbourhood of Lynn, neither does it appear
to have occurred elsewhere in- the county.
A pure white specimen was found on Wootton
Marshes, October, 1869.

FusiPES. Bull. This species so common elsewhere I
have only found twice.

MacuLATUS. A. & S. Abundant on heaths. ¢ Not
very rare in woods in Norfolk, on Mousehold
Heath and other places.” Sowerby.

BUTYRACEUS. Bull. Very common.

veruTiPEs. Curt. Everywhere.

cavuLICINALIS. Bull. Common.

coNFLUENS. P. Rising.

verTIRUGIS. Cooke. Thisis the A. undatus of Berkeley :
Eng. Fl. v, p. 51 ; not the A. undatus of Fries.
Epic., p. 149, which is a Clitopilus. At the
base of Pteris stems still remaining in the
ground, Castle Rising Heath.

conigenus. P. Common.

TUBEROSUS. Bull. Commonly growing upon dead and
black Lactarii. Frequent.

DRYOPHILUS. Bull. Common.

exscuLPrus. Fr. North Wootton Heath.
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AcaRicUs TENACELLUS. P. A larger plant than A. conigenus and

”

”

”

"

occurring earlier in the year.

ATRATUS. Fr. Bawsey. Ringstead.

RoseLLUS. Fr. Ringstead, amongst larch leaves.

PpURUS. P. Everywhere. Tastes strongly of radishes.

IRI8. Berk. This rare species grows abundantly in a

fir wood at Castle Rising. The blue fibrillee are
obvious enough on the young plant but disappear
after the first shower.

ractEUs. P. Castle Rising.

GALERICULATUS. Scop. Very abundant.

POLYGRAMMUS. Bull. Common.

arcauiNus. Fr. Common.

acicuns.  Scheeff. Not uncommon.

SANGUINEOLENTUS. A. & S. Common.

@aLopus. Schrad. Common.

EPIPTERYGIUS. Scop. Common. As the plant matures
the pileus often becomes umbilicated.

voLgAarRis. P. Common.

ciTrINELLUS. P. Ringstead. The whole plant has an
odour of new meal, gills lemon coloured.

sTYLOBATES. P. Common.

TENERRIMUS. Berk. Not so common as the preceding.

oorTicoLA. Schum. Frequent.

*sgrosus. Sow. “Found on fallen leaves of young
beech in the plautations of Sir W. Jerningham,
at Costessy, near Norwich.”  Sowerby.

caPILLARIS. Schum. Common.

pyxipaTus. Bull Not uncommon.

oniscus. Fr. Very common on heaths.

muRraLis. Sow. Rising Church Wall.

uMBELLIFERUS. L. Not very frequent.

ruroLus. B. & Br. North Wootton Heath.

FIBULA. Bull. Both varieties of the English Flora are
common in West Norfolk.

TaYLORL. Berk. This has occurred two or three times
on the salt marshes near Lynn. The pileus
is always fleshy. Figured in Mycolngical
Illustrations, t. 33.

D
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Acaricus 6LolocEpHALUS. Fr. North Wootton, June, 1871.

”

”

”

”

”

Rare; growing on manure buried in the ground.
The specimens found are figured in Mycologicul
Illustrations, t. 33.

ECHINATUS. Roth. Rising, 5th Noveniber, 1870, on
chips in a carpenter’s yard.

cervINUS. Scheeff. Not very common.

NaNus.  P.  Reffley. September, 1872.

LEONINUS. Scheeff. Boal Quay, Lynn, 2nd August,
1865, Miss Lowe.

oLYPEATUS. L. Abundant in spring. Spores smooth

and globular.

cosTaTus. Fr. Very common.

SErICEUS. Bull. Common.

PRUNULUS. Scop. Not common.

variaBiLis. P. Everywhere. The pileus is usually
white, but sometimes has a decidedly
yellow tinge. It occasionally grows on living
grass.

cHALYB&US. P. Not uncommon. The dark edge of
the gills is due to a fringe of blue hairs which
disappear as the plant grows old.

incaNus. Fr. Ringstead Downs.

LEVEILLIANUS. D. & M. [Reffley Wood.  Sept.
1872. Densly caspitose. Ring distinct, white
plicato-striate. ~Spores oval.

ARRHENIL. Fr. Not rare, in gardens, ete. Fr. Em’c.,
p- 161. B. & Rr. Ann. N. H., No. 681, t. 9,
fig. 1, which Mr. Berkeley informs me is not
A. mesodactylius, as stated in the text.

purus. Bolt. King's Lynn.

pRECOX. P. Common, June and July.

RADICOSUS.  Bull. Not uncommon. Mr. Amyot
also finds it near Diss.

pupicus. Bull. On an elder stump, North Wootton.

sQUARROsUS. Miill. Usually found on ash.

sPECTABILIS. Fr. On fir stumps.

mMuTABILIS. Scheeff. North Wootton.

MARGINATUS. Batsch. Common.
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Agaricus MYCENOIDES. Fr. In a mossy hollow, Rising Heath.

”

”

”

”

”

”

”»

”»

”

”

»

”

”»

”

”»

”

”

FASTIBILIS. Fr. Common.

FLOCCULENTUS. Poll. Not uncommon.

scABER. Mill. Common.

opscurus. P. Ringstead Downs.

RiMosus. Bull. Everywhere.

GeopHYLLUS. Sow. Ringstead. Rising.

conissaNs. Fr. Reffley, and elsewhere on osier stumps.
Fr. Ep., p. 187.

CcARBONARIUS. Fr. Bawsey. Sept. 1872.

RUBL. Berk. North Wootton, on the bramble bands
of an old straw beehive.

cucuMis. . P. Not common. Nov. 1870. ¢ Costes-
sey near Norwich :” Sowerby. :

SEMIORBICULARIS. Bull. Everywhere.

MELINOIDES. Fr. Not very common.

ERINACEUS. Fr. On dead willow. Castle Rising.

TENER. Scheeff. Very common.

HYPNORUM. Batsch. Abundant.

FURFURACEUS. P. Everywhere.

ARVENSIS. Scheeff. Much more abundant than A.
campestris. ~ The younger plants change to
yellow when cut or bruised.

caMPESTRIS. L. Common all over the country.

” var. RUFESCENS. This well marked variety
occurs occasionally around Lynn.

&RruaiNosyus, Curt. Common.

INONctus, Fr. Lynn Hospital road, 1871. Ring-
stead Downs, abundantly Oct. 1872. Fr.
Ep., p. 219. Saunders & Smith, t. 29,
f. 67.

oBrURATUS. Fr. Notrare. 8. § Sm., 25,f 1. Fries,

however, seems to consider the plant figured
by 8. § 8. to be A. phaospermus.

MERDARIUS. Fr. Not uncommon. Fr. Ep., p. 220.
S. & Sm. 25, lower figures.

SEMIGLOBATUS. Batsch. Common.

SUBLATERITIUS. Fr. Not very common.

capNoipes. Fr. North Wootton.
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Agaricus PAsciCULARIS. Hud. This is by far the most common

”»

”

”

agaric in West Norfolk. ~Mr. Amyot and Mr.
Trimmer also find it.

LACRYMABUNDUS. Fr. Reffley Wood.

veLuTiNus. P.  South Wootton.

APPENDICULATUS. Bull. Not uncommon.

SEMILANCEATUS. Fr. North Wootton.

sPADICEUS. Scheeff. Common.

FENBECIL. P. Very common.

corrugis. P. February, 1872. Castle Rising.

SsEPARATUS. L. Common.

FIMIPUTRIS. Bull. Very common.

Graciuis. Fr. Common in old hedges. Autumn.

AToMATUS. Fr. Common.

DISSEMINATUS. P. Very common.

comatus. Fr. This plant is not abundant in West
Norfolk. Messrs. Amyot and Norgate find it.

ATRAMENTARIUS. Fr. Very common in spring and autumn.

NIveus. Fr. Common.

Mmicaceus. Fr. Common.

*RaDIANS. Fr. This species was sent by the Rev.

R. B. Francis, of Holt, to Sowerby, who, how-
ever, mistook its character so much as to figure
it as a Lycoperdon, under the name of L.
radiatum.  This affords an instance of the
extreme accuracy of Sowerby’s delineations, for
although he regarded the plant in question as
a minute puff-ball, yet a close inspection of the
bottom figure of the plate, (t. 145,) shows it to
beobviously therepresentation of an unexpanded
agaric. This I believe was first pointed out by
M. Desmaziéres.

LAGOPUS. Fr. On dung. Stem rooting. North Wootton.

pucativis. Fr. Common.

BousiTius FrRAGILIS. Fr. North Wootton.

”

TITUBANS. Fr. Ringstead.

CorrINARIUS cOLLINITUS. Fr. Rising Heath.

”»

”»”

cAMPHORATUS. Fr. Folly Wood, Rising.
pHOLIDEUS. Fr. North Wootton.
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CoRTINARIUS ANOMALUS. Fr. Common.
” cINNAMOMEUS. Fr. Common.
’ *guLBosus. Fr. Earlham. Sowerdy.
» cASTANEUS. Fr. Common.
Lepista NUDA. Bull. A specimen found on Rising heath, measured
7 inches across the pileus.

” PERSONATA. Fr. Common in autumn, growing in the
same rings as A. gambosus occupied in the
spring. It is called locally ¢ Blue legs.”

Paxwros izvorurus, Fr. Very Common.

’ ATRO-TOMENTOSUS. Fr. On fir stumps. Rising, Nar-
borough, and Ringstead.
” pANUOIDES. Fr. Mr. Frank Norgate sent a well

grown specimen of this fungus, which was
found on sawdust in a cellar at Cawston Rectory.
HryerorHoRUS BYPOTHEJUS. Fr. Common. In old plants the
flesh becomes orange, especially towards the
margin. Rev. K. Trimmer finds it at Swanning-
ton. “Sir William Jerningham’s plantations at
Cossey near Norwich, Oct. 1794.”  Sowerby.
” OLIVACEO-ALBUS. Fr. Jex’s Wood, North Wootton.
” PRATENSIS. Fr. Very common.

" VIRGINEUS. Fr. Common.
" Niveus.  Fr. 3Common.

" CERACEUS. Fr. Common.
” cocciNeus. Fr. Common.

» miNiaTus. Fr.  Frequent on damp heaths.

” pUNICEUS. Fr. Edgefield Heath, July, 1857, K.T.

» conicus. Fr. Everywhere.

” psitTAcINUS. Fr. Common.

unouiNosus. Fr. North Wootton.

MUuRINACEUS. Fr. North Wootton.

GoupHIDIUS GLUTINOSUS. Fr. Very common.

» ’ var. Roseus. North Wootton Heath.
” viscrovs. Fr.  Common.

LacTarius ToRMINOSUS. Fr.  Sometimes in company with L.
deliciosus, with which old examples are easily
confounded, unless the specimen be gathered.
Rev. K. Trimmer also finds it at Westwick.
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Lacrarius TUrPIS. Fr. Exceedingly common.
’ BLENNIUS. Fr. Common.
»” VELLEREUS. Fr. var. Exsuccus. Otto.. Narborough.
’ DELICIOSUS. Fr. In several localities in West Norfolk.
Salhouse. Rev. K. Trimmer. The Rev.
R. B. Francis sent this plant to Sowerby from
Holt.
” RoFUs. Fr. Very common.
’ eLyciosMus. Fr. Very variable in size
’ SErRIFLuus. Fr. Common.
» *%gyBpuLcis. Fr. West Norfolk. Rev. G. Munford.
Russura Nigricans. Fr. Common.
” viREscENS. Fr. Rackheath. Rising.
’ RUBRA. Fr. Shottesham, North Wootton.
’ sArRDONIA. Fr. Castle Rising.
” HETEROPHYLLA. Fr. South Wootton, Shimpling,

T.E.A.

” EMETICA. Fr. Black Hills Wood, Rising.

» FRaoILIS. Fr. Common.

» ALuTACEA. Fr.  In a wood, Gunton, K.T. North
‘Wootton.

CaNTHARELLUS CiBARIUS. Fr. In Fir plantations, Felthorpe,
Framingham Earl, K.T.  Hockeringham
Wood, F.N.
” AURANTIACUS. Fr. Very common in West Norfolk,
Felthorpe, K.T.

» TuBEFORMIS. Fr. Inashadylane Little Plumstead,'
18563, K.T.
Marasmivs pERONATUS. Fr. Common. Ditchingham. Sowerby.
” OREADES. Fr. Common.

” mvpupicos. Fr. Rising Heath.
’ RAMEALIS. Fr. Rising.

” RoTULA. Fr. Very common.
» - GraMINUM. B. & Br. Common.
» EpIPHYLLUS. Fr. Common.

LenTiNus LEPIDEUS. Fr. Var. MonsTROsUS. On a beam in a cart
shed at Shelton, June, 1840, K.T.
” vuLpINU8. Fr. On a very rotten stump, Ringstead.
Paxvs styprices. Fr. Common.
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*XEeroTUS DEGENER. Fr. This species
was found by the Rev. Mr. Francis
of Holt, in November, 1798,
“on heathy ground where turf
stacks have stood,” since then it
has not (to the best of my know-
ledge) been found in Britain.
Fig. 1.

ScH1zorHYLLUM COMMUNE. Fr. On a
felled tree, Cossey, 1853, and in a
similar situation at Arminghall, g 1. xxrorus proENER. Fr.
1861, K.T. Sowerby’s plant was Reduced.
grown on a beer barrel in the Rev. Mr. Watt’s cellar. at Ashill.

Leyzites BETULINA. Fr. Cossey. Castle Rising.

” SEPIARIA. Fr. On a door-post, King Street, Norwich,
21st March, 1848, K.T.

Order II. POLYPOREIL

Borerus ruteus. L. Common.

” ELEGANS. Schum. Castle Rising.

” FLavus., L. Edgefield Heath. North Wootton.

» vARICINUS. Berk. Ringstead.

” GRANULATUS. L. Common.

” BoviNus. L. North Wootton Heath.

” PIPERATUS. Bull. North Wootton.

” PARASITICUS, . Bull. North Wootton Heath on Sclero-
derma vulgare. The Scleroderma was 4} in.
across and formed the matrix for 10 Boleti.
The largest of these was 3} in. across the pileus
and had a stem 3 in. long and § in. thick. The
decurrent tubes, formed at the apex of the
stem, a zone of parallel raised lines, below
which was a pale yellow zone. Below this the
outer coat of the stem was cracked into scales,
which in the older specimens were revolute,
exposing the pale yellow flesh of the stem.

' vaRriEGATUS. Fr. North Wootton Heath
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PRUINATUS. Fr. South Wootton. F». Epic p. 414.
Surely very near B. chrysenteron, in company
with which it was growing.

CHRYSENTERON. Fr. South Wootton. Stanninghall.

PACHYPUS. Fr. var. aMarus. Neatishead. Mr. M.
C. Cooke.

EpurLis. Bull Common throughout the Country.

8aTANUS. Lenz. Gillingham, Stockton, Raveningham.
Dr. Metcalfe.

LURIDUS. Fr. Common.

verispeLLs. Fr.  Little Carr.  North Wootton.

8CABER. Fr. Common.

FELLEUS. Bull Raveningham. Dr. Metcalfe.

Pouyporus ruresceENs. Fr. Flordon. Reffley Wood.

”»

”

PERENNIS. Fr. Not very common. Rev. K. Trimmer
has, however, found it several times. Sowerby’s
plant came from near Norwich. Bawsey.

sQuamosus. Fr. Common on ash trees.

varius. Fr. Common on willows.

ELEGANS. Fr. var. Nummurarius. On beech sticks.
Castle Rising.

QUERCINUS. Fr. Castle Rising, September, 1871.

INTYBACEUS, Fr. On the border of a field, Great
Melton, October, 1859 and 1870, K.T. In the
hollow of oak tree, South Wootton, 1872.

GIGANTEUS. Fr. Bylaugh. On a stump by the road
side, 1st October, 1871. Mr. Frank Norgate.

suLpHUREUS. Fr. South Wootton.

saLIGNUS. Fr. Intwood. North Wootton.

pEsTRUCTOR. Fr. Ringstead.

apustus. Fr. Common.

aMORrPHUS. Fr. East Winch.

Hispipus. Fr. Common.

prYADEUS. Fr. Langley. November, 1852, K.T.

BETULINUS. Kr. Leziate. Wolferton. The Rev. Mr.
Alderson sent this fungus to Sowerby from
Hevingham

PALLESCENS. Fr. On a stump, Saxthorpe, K.T.

APPLANATUS. Fr. Castle Rising.
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Porrroxcs roesTamioa.  Fr.  On birch, Stratton Strawless, and
on sn cak, Thorpe Market, K.T.

- issiamics. Fr. Common

- rBIS. Fr. Common

- coscEarts. Fr. Honing, KT. North Wootton

- coarits Fr. West Winch.  Common.

FRAXISETR.  Fr.  On an ash tree, Buxton, K.T.

- axsosts. Fr. Common

veLerista Fr. Wramplingham, K.T. Rising.
vERSIOOLOR.  Fr.  Everywhere.
apieTists. Fr. Whitlingham, K.T., Rising.

- FERRUGINOSTS. Fr. Common.

- rxcarxarcs. Fr.  Castle Rising, on the underside of
dead fir branches before they fall from the
trees.

” MEDCLLA-PANIS.  Fr.  On decayed wood, Arminghall ;
on a rotten branch, Hapton, K.T.

" vClGARI. Fr. On a decayed post, Hickling,
KT

" SANGUINOLENTTS. Fr. Not uncommon.

” vaAPORARITS. Fr. Everywhere

. FARINELLTS. Fr. East Winch.

” HYBRIDTS. B. & Br. North Wootton.

TRAMETES SUAVEOLENS. Fr. On willow, Horsford, 1860 ; Had-
discoe, October, 1864, K.T.
” cmBBosA. Fr. Wymondham, Mrs. T. J. Hussey.
DxDALEA QUERCINA. P. Common.
” UNICOLOR. Fr. On a stump, Fundenhall, K.T.
MEzgruLius coriuM. Fr. Common. :

” *LacrYMaNs. Fr. Norwich, Lynn.

FistuLiNA HEPATICA. Fr. Common on oak. Rev. K. Trimmer has
found it on a walnut tree at Bramerton, and on
a beech tree at Shottesham.

* MERULIUS PULVERULENTUS. Fr: Ona moist white-washed wall in an
out-house, Norwich, October, 1860, K.T. This plant is included in the
Eng. Flora, but Mr. Berkeley seems now to doubt its distinctness from
TueLepHoRA ARIDA. Fr. In the absence of specimeus it is inserted
here.
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Order 1I11. HYDNEL

HypNuM 1MBrICATUM. L. In fir plantations, Cossey; and
Felthorpe, October 1861, K.T.
» RepANDUM. L. In woods, Sprowston, Wolterton,
and Cossey, K.T.
” *compacruM. Fr. ¢ Earsham Wood, Mr. Woodward.”
’ zoNATUM. Batsch. Framingham Earl, November, 1856 ;
Felthorpe, 11th November, 1857 ; Intwood,
November, 1857 ; Rev. Kirby Trimmer.
» AuriscaLPiM. L. Common.
» CORALLOIDES. Scop. On a fir tree, Hemblington,
November 1862, K.T.; Wereham, Rev. Mr.
Forby. Sowerby.
” FERRUGINOSUM. Fr. North Wootton.
” aLuTacevM. Fr. Castle Rising.
” uvpuM. Fr. North Wootton.
Rapurum orBicULARE. Fr. Castle Rising.
GRANDINIA GRANULOSA. Fr. North Wootton.

Order IV. AURICULARINI.

CRATERELLUS CORNUCOPIOIDES. Fr. In a wood, Bunwell, K.T.
THELEPHORA CARYOPHYLLEA. Fr. Ringstead Downs. . The
specimens found there are figured in Saund. &
Sm. t 41.
” PALMATA. Fr. In a wood, Bunwell, November,
1859, K.T.
» LACINIATA. P. Everywhere.
” BYSsOIDES. P. On the ground on spruce fir leaves,
Stratton Strawless, Eccles, Felthorpe, Wymond-
ham, K.T.
» PUTEANA. Schum. Common.
StereuM PURPUREUM. Fr. Common.
’ HIRSUTUM. Fr. Common.
’ sPADICEUM. Fr. Common.
” SANGUINOLENTUM. Fr. Common.
’ RUGosUM. Fr. Common.
’ ACERINUM. Fr. Langley, K.T.
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HYMENOCHETE RUBIGINOSA. Lev. Common.

” TABACINA. Lev. Gunton, on hazel, November,
1843, K.T.
. CORRUGATA. Berk. Castle Rising.

AURICULARIA MESENTERICA. Bull. Not uncommon.
CorriciuM GIGANTEUM. Fr. North Wootton.
” racteuM. Fr. North Wootton, on beech.
’ LEVE. Fr. Everywhere.
” c®RULEUM. Fr. Norwich, K.T.
» OCHRACEUM. Fr. Pulham, K.T.
’ QUERCINUM. P. Common, on oak branches but not

confined to them.
’ oINEREUM. Fr. Common.
» INCARNATCM. Fr. North Runcton.
” ~oooM. Fr.  Castle Rising.
” coMepeNs. Fr. Common.

” sampuct. P. Common.
CYPHELLA GALEATA. Fr. On moss on the Denes, Great
Yarmouth, K.T., on moss on North

Wootton Church wall, 16th November, 1870.
" capura. Fr. North Wootton, Neatishead.
” OoURREYI. Berk. Neatishead, M.C.C.
SoLENIA OoCHRACEA. Hoffm. On beech sticks, North Wootton
and Castle Rising, abundantly.

Order V. CLAVARIEL

Sparassis crispa.  Fr.  Didlington.
Admiral Mitford. Fig. 2.

CLAVARIA AMETHYSTINA. Bull. Amongst
fallen leaves, Rackheath, Novem-
ber, 1852, K.T.

CrLAVARIA FasTIGIATA. D.C. Common.

CravariA MuscopEs. L. In grassy
places,Taverham, Dickleburgh,K.T.

CLAVARIA CORALLOIDES. L. On the
ground in shady places, Sprowston,
Hemblington, Little Plumstead, rig 2, Sparassis crisea. Fr.
Thorpe Hamlet, K.T. Reduced.
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CLAVARIA CINEREA. Bull. North Wootton Heath.
” ORISTATA. Holmsk. On the ground in shady places,
Cossey, 20th November, 1857. In a wood at
Sprowston. November, 1863, K.T.
” RUGOSA. Bull. Common.
” ABIETINA. Schum. Common.
GriSEA. P. Framingham Pigot, South Walsham, K.T.
’ stricta. P. Little Plumstead, Sprowston, Ringstead,
North Wootton.
» CRISPULA. Fr. At the foot of an old ash tree, North
‘Wootton, October, 1870.
’ FUsiForMIS. Sow. Mousehold Heath, Great Witching-
ham, K.T.
’ INEQUALIS. Miill. Common.
ARGILLACEA. Fr. North Wootton Heath, November.
» VERMICULATA. Scop. Common.
. UNciaLIS. Grev. Not uncommon.
Carocera viscosa. Fr. Castle Rising.
” CcORNEA. Fr. Whitlingham. Ringstead.
TypaUuLA ERYTHROPUS. Fr. North Wootton.
» GYRANS. Fr. The Rosary, Thorpe, K.T.
PISTILLARIA QUISQUILARIS. Fr. Common.

Order VI. TREMELLINI

TrEMELLA FoLIACEA. P. Cossey. ReffleyWood. Lakenham, Mr. Crow.
’ MESENTERICA. Retz. Very common.
" ALBIDA. Huds. Very common.
” ToRTA. Willd. Common.

Exmia recsa. Fr. On willows, Castle Rising.

,» GLANDULOSA. Fr. On beech and oak hranches.
HirNEOLA AURICULA-JUDE. Berk. Common on elder stumps.
NzEMateELIA VIRESCENS. Corda. Very common.

DacryMyces DELIQUESCENS. Dub. Ringstead.
” sTiLLATUS. Nees. Everywhere.

Fam. 1II. GASTEROMYCETES. Order VII. HyrogaI.

MEeLaNoGASTER AMBIGUUS. Tul. Under a fir tree in the Black
Hills Plantation, Castle Rising. _
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Order VIII. 'PBALLOIDEL

PHALLUS mMpuDIOUS. Linn. Common. ¢ Norwich.,” Sowerby.
»  108M0s. Berk. On sandhills by Caistor rails, September,

1857, Rev. Kirby Trimmer, Yarmouth
M.C.C.

Cy~orHALLUS CANINUS. Fr. Not umcommon.

CLATHRUS CANCELLATUS. Linn. Mintlyn Wood, near King's
Lynn, 20th October, 1859. Miss J. A. Rabett.
On a bank covered by moss and Pteris. I am
indebted to Mr. W. Marshall, of Ely, for
bringing this interesting addition to our fungus
flora under my notice.

Order IX. TRICHOGASTRES.

*BaTaRREA PHALLOIDES. P. Norfolk has attained a certain
notoriety amongst mycologists for its Tricho-
gasters, foremost amongst which ranks this
species. It has been found near Norwich by
Mr. W. Humphrey, and, according to Sowerby,
by Mr. Woodward : also at Stoke, by Sir W.
J. Hooker. For several years it did not occur
in Britain, excepting once at Dropmore, and
once at Wickham, near Croydon. Towards
the close of 1872, however, Cecil H. S. Perce-
val, Esq., found four specimens: ‘outside and
inside a decayed ash tree,” in the grounds of
the Earl of Egmont, at Epsom. One of these
specimens is depicted at fig. 3. p. 67. It is
highly desirable that Norfolk botanists should
remember this plant during their autumnal
rambles.

TurosToMa MaMMOsUM. Fr. On an old wall, St. Faith’s Lane,
Norwich, 22nd March, 1848, 31st July, 1855.
KT. Mr. M. C. Cooke has also found
it in the same place. New Catton, 1860—64,
K.T. Dr. Sutton sent this plant to Sowerby
from Norfolk. Fig. 4 p. 46.
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Fig. 4. TULOSTOMA MaMMosUM. Fr. Half natural size. Sections through
peridium real size. Fruit enlarged 700 diameters. A, A young plant. B B Veil.

*GeasTER coLiFormis! P. This remarkable Geaster was found
by Messrs. Stone and Woodward, at Gilling-
ham and Earsham, about the end of the last
century. Fig. b, p. 69.

»  FoRNtoATUS. Fr. Plentiful on a shady hedge bank,
Billingford, near North Elmham, 1872, K.T.
Sowerby says it is ¢“frequently found in Nor-
folk and Suffolk.” Fig. 6, p. 69.

steRiaTus. D.C. On the sand hills, Winterton, shady
places about Caistor, Great Yarmouth, 1861,
KT. Fig 7, p. 71.

BRYANTII. Berk. East Carlton, 1849 and 1867, K.T.,
North Wootton marshes. The inner peridium
in my specimens is flattened at the top.
Fig. 8, p. 7L

,,  LiMBaTUs. Fr. Attlebridge and Skeyton, K. T.

Fig. 9, p. 73.

,  FIMBRIATUS. Fr. Castle Rising, under fir trees.
Fig. 10, p. 73.

maMMosus. Chev. On a hedge bank, Crostwick, 1861,
Rev. K. Trimmer. “ Woods and heaths, Norfolk.
Messrs. Bryan and Woodward.” Fig. 11, p. 75.

”»

”
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GeasTeR RUFESCENS. Fr. “Very plentiful in Major Money's

plantations at Trowse, near Norwich, in Octo-
ber, 1794,” Sowerby. Drayton, Hellesden,
Earlham, Rev. Kirby Trimmer. North Wootton
Heath, 1871, a small variety. Sparham, F.N.
Mr. Trimmer has found the var. DUPLICATUS,
Chev., Eng. Fl., p. 302, on a hedge bank nearthe
Rectory, Drayton, October, 1861. Fig. 12, p. 75.

’ HYGROMETRICUS. P. “On a sandy bank, Rackheath,

one specimen only, October, 1863, very rare.”
Rev. K. Trimmer. Fig. 13, p. 77. -

BovisTa NiGREsCENS. P. Common.
»  PLUMBEA. P. Very common.
LycorErpON GiGanTEUM. Batsch. This plant is not of very

”»

”

”

”
SCLERODERMA

”

”

common occurrence, although a season never
passes without some examples being met with.
When mature, it is used as a heemostatic, and
is an invaluable remedy for preventing the
healing of wounds by first intention. Popu-
larly it is known as a “ bulver,” “ bull-fist,” or
“fuzz-ball.” I have never heard a native of
Norfolk apply the term ‘puff ball” to any
Lycoperdon, nor, indeed, is the expression,
“toad stool,” ever used in West Norfolk (at
any rate) to distinguish a fungus, they are
always spoken of as “ toad skeps.”

cxLATUM. Fr. Common.

pusiLLUM. Fr. Sandringham Heath, Neatishead.

sacoATUM. Vahl. North Wootton Heath. - I have
never been able to see the echinulate spores.

GEMMATUM. Fr. Common.

PYRIFORME. Scheeff. Common.

VULGARE. Fr. Common.

BovisTA. Fr. Castle Rising.

VERRUCOSUM. P. Trowse, Arminghall, Swardeston,
K.T.

Order X. MYXOGASTRES.

Lycoeara epmENDRUM. Fr. King’s Lynn.
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ReTicuLariA uMBRINA. Fr. Common.
Zraavion sepricuM.  Fr.  Common.
SpuMaria aLBa. D.C. Very common. Mr. Trimmer has also
found at Earlham the var. 3 of Eng Flora.
PrycHOGASTER ALBUS. Corda. Castle Rising. I cannot see why
Fries should look upon this as a degeneration of
Polyporus destructor. It consists of concen-
tric layers, the more internal of which are dry
and dusty, while the exterior are soft and
moist. Unless I am greatly mistaken, this
fungus grows by the development of fresh
material from without ; in other words, I look
upon the “fleshy peridium” as simply imma-
ture parenchyma.
DipeErMaA VERNICOSUM. P. Common.
v eLoBosUM. Fr. On dead oak leaves, Bixley, K.T.
Dmyuiom HEMISPHERICOUM. Fr. On leaves, Felthorpe, K.T.
. O0ONGESTUM. B. & Br. On a rotten oak branch, North
Wootton, February, 1872.
PaysaruM NuTans. P. Very common. °
” var. y AUREUM. North Wootton.
» ALBUM. Fr. Common.
BapHAMIA HYALINA. Berk. On a stump, Spixworth, K.T.
CRATERIUM MINUTUM. Fr. Common.
» LEUCOCEPHALUM. Ditm. On leaves, Bracon-Ash, K.T.
StEMONITIS FUSCA. Roth. Common.
” TYPHOIDES. D.C. Reffley Wood.
” ovata., P. Strumpshaw, K.T.
” oBTUSATA. Fr. Common.
DicrypiuM uMBILICATUM. Schrad. North Wootton.
Aroyria PoNIcEA. P. Common. Sometimes growing on old
Polypori.
» NUTANS. Fr. On a rotten willow almost covering it,
Reffley Wood.
TricR1A cLavata. P. Common.
»  TURBINATA. With. Common in spring.
»  CHRYS0SPERMA. D.C. Not uncommon.
PericHENA POPULINA. Fr. On fallen poplars, Cossey, Arming-
hall, K.T.
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PericBENA PIcEA. B. & Br. King's Lynn. On rotten wood °
and dead herbaceous stems.
Lioea rragrrorMis, Fr. Castle Rising. Dr. Lowe.

Order XI. NIDULARIACEIL

CyarHus sTRIATUS. Hoffm. Little Plumstead, Tunstead, Yelver-
ton, K.T.
»»  VERNICOSUS D.C. Common.
CruciBuLuM VOLGARE. Tul. Common. Norwich, Mr, Pitchford.
Sowerby.
SpazroBoLUS STELLATUS. Tode. Beeston St. Andrew’s, 1846
and 1850. North Wootton.

Fam. III. CoONIOMYCETES. Order XII. SPHERONEMEIL

LeprosTRoMA FILICINUM. Fr. Common.
” JunciNoM. Fr. Horning. M.C.C.
’ sPIREE. Fr. Irstead.
ProMA concENTRICUM. Desm. King’s Lynn.
»» HEDERE. Desm. Reffley Wood.
,, LINGAM. Desm. North Wootton.
,» DEPREssuM. B. & Br. North Wootton.
SAMARORUM. Desm. Everywhere.
»» NEBuLosUM. Berk. Neatishead.
LeproraYRIUM JuGLANDIS. Lib. Neatishead.

” RiBIS. Lib. Neatishead.
AcTiNOTHYRIOM GRAMINIS. Kze. Common.
SpaZROPSIS TAXI. Berk. Common.

» ALISMATIS. Curr. Irstead.

" Dorn10RA sPHEROIDES. Fr. Common. Spores frequently uniseptate.
AcrosPERMUM COMPRESSUM. Tode. 'Common.

” GraMINUM. Lib. Ringstead
Dirrobia czsprrosa. B. & Br. On ivy, North Wootton.
iicicoa.  Desm. Castle Rising.

»  00sPorA. Berk. King's Lynn.
HenpERsoNIA RosE. West. Neatishead.

” SARMENTORUM. West. North Wootton.
Darvruca riLoM. Cast. Irstead.

” TYPHOIDEARUM. B. & Br. On grass.

”»

”»
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MgzLasMia ALNEA. Lev. Common.
SEPTORIA DIANTHI. Desm. Neatishead.
,,  GRAMINUM. Desm. Roydon, near Lynn. Dr. Lowe.
,  HEDERE. Desm. Common.
DINEMAsSPORIUM GRAMINUM. Lev. Hasborough, M.C.C. North
‘Wootton.
ProsTHEMIUM STELLARE. Riess. North Wootton, on beech.
AstEroMA Ros®. D.C. Common.
CEUTHOSPORA LAURL Grev. Neatishead, M.C.C.

Order XIII. MELANCONIEIL

MELANCONIUM BICOLOR. Nees. Lynn.

” sPHEROSPERMUM. Link. XKing's Lynn.
STEGONOSPORIUM OELLULOSUM: Corda. Ringstead.
ASTEROSPORIUM HOFFMANNI. M. & N. On beech, Rising.
CorYNEUM MACROSPORUM. Berk. North Wootton.
NEmaspora crocEA. P. Common.

Order XIV. TORULACEIL

ToruLA PULVERACEA. Corda. Common.

» HERBARUM. Lk. Very common.

»»  "SPORENDONEMA. B. & Br. Mr. Berkeley in the English
Flora refers, Sow., t. 180, in part to this
species. “The Rev. Mr. Alderson, of Heving-
ham,” sent some cheese to Sowerby on 1st
June, 1798, by Mr. Dawson Turner, upon
which this fungus was growing.

HericosporiuM VEGETUM. Nees. North Wootton.
Bispora MoNiLIOIDES. Corda. On the cut surface of stumps,
especially hazel. Common.
SpoRrIDESMIUM LEPRARIA. B. & Br. Everywhere.
CoNtoTHECIUM AMENTACEARUM. Corda. Irstead, North Wootton.
” BETULINUM. Corda. Common.

Order XV. PuociNiE]

PrrAGMIDIUM MUCRONATUM. Link. Common.
’ BoLBosuM. Schl. Very common.
TRIPHRAGMIUM ULMARIE. Link. Irstead.
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PuociNia gramiNis. Per. Common.
’ ARUNDINACEA. Hedw. North Wootton.
»  STRIOLA. Link. Mr. Cooke found the uredo spores at
Irstead. North Wootton.
” cORONATA. Corda. Lynn, in the Hospital field.
» POLYGONORUM. Link. Common.
" PRIMULE. Grev. Beeston, M.C.C.
. MENTHZE. Pers. Norwich, Reffley.
800RODONLE. Link. Irstead, Reffley Wood.
5+ COMPOSITARUM. Schl. On Lapsana and Taraxacum,
King's Lynn.
DISCOIDEARUM. Link. Var. TaNacETt. Irstead. Cooke
Exs., No. 437.
»  SYNGENESIARUM. Link. Reffley Wood.
' GLOMERATA. Grev. North Wootton.
aaLioreM. Link. North Wootton.
’ uMBELLIFEKARUM. D.C. North Wootton.
»  API.  Corda. On the leaves of the wild celery (Apium
graveolens, L.) abundantly. King's Lynn.
' BULLARIA. Link. Ditchingham, M.C.C.
ANEMONES. Pers. Wayford, M.C.C. North Wootton.
’ vioLaruM. Link. Norwich, Reffley.
” LYCHNIDEARUM. Link. Neatishead, North Wootton.
” PULVERULENTA. Grev. Common.
” PRUNORUM. Link. Common.
FaBZ. Link. Neatishead.
s  FALLENS. Cooke. King's Lynn.
GYMNOSPORANGIUM JUNIPFRI. Link. North Wootton.
Popisoma junipERI. Fr. West Newton. Dr.J. Lowe. Lynn.
" sABINE. Fr. East Norfolk. Rev. G. Munford. The
Rev. J. Freeman, of Ashwicken, informs me
it is such a pest in his garden that it is quite
a matter of difficulty to get a Savine to grow.

”

Order XVI. CXEOMACEIL

TiLLeTIA cARiEs. Tul. Common.
UstiLago carBo. Tul. Common.
” LoNgissiMA. Tul. North Wootton.
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UsriLago HYPODYTES. Fr. Very common.
” saLvenl. B. & Br. Castle Rising. Spring.

- THEOAPHORA HYALINA. Fing. Hunstanton, Dr. John Lowe.
Heacham. Dr. Lowe hasalso found this or an
allied species growing upon the seeds of Con-
volvulus sepium, at West Winch, near King’s
Lynn.

UrocysTis vioL£. B. & Br. Common,
’ ” POMPHOLYGODES. Schlecht. Neatishead.
UROMYOES APPENDICULATA. Lev. Neatishead.
” APICULOSA. Lev. Neatishead.
. O0ONCENTRICA. Lev. Castle Rising. '
” GraMINUM. Cooke. King’s Lynn, in the Hospital
Field, abundantly.
CoLEOSPORIUM TUSSILAGINIS. Lev. Common.
. PETASITIS. Lev. Cantley, M.C.C.
” CAMPANDLE. Lev. Ashmanhaugh, M.C.C. North
‘Wootton.
’ SONCHI-ARVENSIS. Lev. Common.
” RHINANTHACEARUM. Lev. Irstead.
Merampsora TREMULE. Tul. North Wootton.
» pPOPULINA. Lev. Ringstead.
" EuPHORBLE. Cast. Everywhere.
Cysrorus oaANDIDUS., ILeyv. Common. Miss Hancock sent this
plant to Sowerby from near Norwich.
Urepo POTENTILLARUM. D.C. Irstead. On Agrimonia, Ring-
stead.
,, CARYORHYLLACEARUM. Johnst. North Wootton.
»  QUERcUS. Brond. Near Bungay, Mr. D. Stock. Ditch-

ingham, M.C.C.
,,  CONFLUENS. D.C.
” ” var. 3 orcrmIs. Honing, M.C.C.
TricHOBASIS BETE. Lev. Common.
” SUAVEOLENS. Lev. Very common.
” HYDROCOTYLES. Cooke. Irstead.
» - PARNASSIE.  Cooke. Norfolk, M.C.C.

LecyrHEA 8ALICETL. Lev. Common.
” VALERIANE. Berk. Honing, M.C.C.
” LiNT.  Lev. North Wootton.
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Order XVII. ZOIDIACEL

ReesTELIA CANCELLATA. Reb. King’s Lynn.

”

LACERATA. Tul Ashmanhaugh, M.C.C.

PerIDERMIUM PINI.  Chev.

var. CORTICOLA. Cooke. Bawsey.

ZcmivM LevcoseErMUM. D.C. Wayford, M.C.C.

QuapriFipuM. D.C. King's Lynn.
epiLoBil. D.C. North Wootton.
TRAGOPOGONIS. Pers. Terrington.
KUPHORBLE. Pers. Ashwicken, Dr. Lowe.
BERBERIDIS. Pers. North Wootton.
orassuM. P. North Wootton.

” var. y PERICLYMENL. D.C. North Wootton,

abundantly in July, 1871.

RANUNCULACEARUM. D.C. Common.
VALERIANACEARUM. Duby. Dilham, M.C.C.
AspERIFOLIL  Pers. Roydon, near Lynn, Dr. Lowe.
6RrossULARIZ. D.C. Neatishead.
urTicE. D.C. Not very common.
COMPOSITARUM. Mart.

" var. TUSSILAGINIS, Pers. Terrington.

” var, JACOBEE. Grev. Bawsey.

’ var. LAPSANI, Purt. Bawsey. Dr. John Lowe.
vioLZ Schum. Neatishead.
MENTHE. D.C. On Mentha viridis. Framingham

Pigot, K.T.

PEDIOULARIS. Lobosch. Horning, M.C.C.
RUBELLUM. Pers. Common.
ARl. Berk. East Norfolk, Mr. Munford.
ORCHIDEARUM. Fiedl. Dilham, M.C.C.

Fam. IV. HYPHOMYCETES. Order XVIII. ISaRIACEIL

ANTHINA FLAMMEA. Fr.. Castle Rising, on the leaves and invo-

lucres of Castanea vesca.

PACHNOCYBE SUBULATA. Berk. Reffley Wood.

Order XIX. STILBACEL

StiLBuM ToMENTOsUM. Schrad. North Wootton.
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StiLBuM vULGARE. Tode. Reffley Wood.

»  FIMETARIUM. B.and Br. King's Lynn.
Fusariom RrosguM. Link. North Wootton.
AGERITA cANDIDA. P. Common.

Order XX. DEMATIEL

ArraROBOTRYUM STILBOIDEUM. Ces. (1) M.C.C.

SPoROCYBE BYSsOIDES. Fr. Ashmanbaugh, M.C.C., Reffley.
StacHYBOTRYS ATRA. Corda. XKing’s Lynn.
HevmintHosporiuM roriicuLaTUM. Corda. North Wootton.

” MAcRocARPUM. Grev. Ringstead.

’ ROUSSELIANUM. Mont. Castle Rising.
MacrosporiuM cHEIRANTHI. Fr. Neatishead.
PoryrERiNcIUM TRIFOLI. Kze. Irstead, Lynn.
CLaDOSPORIUM HERBARUM. Link. Norwich.

Sporopum coNoPLEOIDES. Corda. North Wootton.

Order XXI. MUCEDINES.

ASPERGILLUS GLAuUcUS. Link. Common.

NIGER. Van Tieghem. This fungus grew on the
bandage applied to a fractured limb in the
West Norfolk and Lynn Hospital, which was
kept damp by an acetate of lead lotion. Mr.
James Renny, to whom I am indebted for the
name of the species, informs me that it is
described in Annoles des Sciences Naturelles,
1867, vol. viii, 5th series, p. 240.

PeroNosPORA INFESTANS. Mont. Common, 1872.

’ oBLIQUA. Cooke. Neatishead.

Poryacrts CINEREA. Berk. Common.

PeniciLLiuM cRUSTACEUM. Fr. Everywhere.

’ var. B coreMiuM. On dung, King’s Lynn.

Omivy ruLvuM. Link. Common.

5» FRUCTIGENUM. Schrad. Neatishead.
Fusipivm eriseuM. Link. Common.
’ FLAVO-VIRENS. Fr. Common.
SPOROTRICHUM SULPHUREUM. Grev. On an old cork, Norwich,
K.T.

”
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Zycopesmus ruscus. Corda. On decaying Peziza acetabulum,
Castle Rising.

BoracoTricHA GRISEA. B. and Br. On old sacking, King's Lynn,
probably an immaturestate of some Chetomium.

Mexispora ciuiata. Corda. North Wootton.

BorrvosporiuM PULCHRUM. Corda. Neatishead.

Order XXII. SEPEDONIEI

SEPEDONIUM CHRYSOSPERMUM. Link. Common.

Order XXIII. TRICHODERMACEIL.
Division II. SPORIDIIFERA.
Fam. V. PHYSOMYCETES. Order XXIV. ANTENNARIEL

ZasmipiuM OELLARE. Fr. Hanging from the roof of a cellar,
Norwich, K.T.

Order XXV. MUucoRINI.

AscopHORA MUCEDO. Tode. On bread, Norwich.
Mucor caninus. P. Common.

5  FUSIGER. Link. Common.

» cLavaTus. Link. Norwich, K.T.
PiroBoLus CRYSTALLINUS. Tode. Common.
HyprorPHORA STERCOREA. Tode. North Wootton.

Fam. VI. AScCOMYCETES. Order XXVI. ONYGENEL

ONYGENA EQUINA. Pers. On the bones and fur of a dead rabbit.
South Wootton Heath.

Order XXVII. PERISPORIACEIL

PerisroriuM vULGARE. Corda. King’s Lynn, on old sacking,
which had a red tinge where the perithecia
were situated. The sporidia bear some resem-
blance to those of Spheria sporormia. Cooke.

SprEROTHECA PANNOSA. Lev. North Runcton.

” casTAGNEL. Lev. King’s Lynn.

PavriacTINIA GuTTATA. Lev. Beeston, M.C.C.
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UnNoiNura BicomrNIs. Lev. Common. On maple leaves.
MicrosPHERIA BERBERIDIS. Lev. Common.
» GrossULARIZ. Lev. King’s Lynn.
ERvsiPHE LAMPROCARPA. Lev. Neatishead.
» MarTi. Link. Neatishead, Lynn.
. coMMUNIS. Schl. Common.
CaxzroMium ELATUM. Kze. Common.
oriseuM. Cooke. King's Lynn. Grevillea, No. 11,
p- 175. ‘
EvuroriuM HERBARIORUM. Link. North Wootton.

Order XXVIII. ELVELLACEL

MoroHELLA ESOULENTA. Pers. Rev. K. Trimmer finds this
species in several localities. Mr. F. Norgate
finds it at Great Witchingham. It occurs every
spring in a wood at Castle Rising.

crassipes. Pers. Castle Rising, Spring, 1871.

» seMILIBERA. D.C. Aldeby, K.T., North Wootton.

HeLverLa crispa. Fr. Common. Sowerby says this plant is

“found in several parts of Norfolk, especially
to the west of Norwich.”
” LACUNOSA. Afz. Common.
” ELASTICA. Bull. On a grassy bank at Rackheath,
22nd November, 1852, Colney, November,
1860, K.T.
VERPA DIGITALIFORMIS. Pers. One specimen of this was brought
to me from North Wootton, in May, 1871.
Mirtrura cucuLraTa. Fr. Castle Rising. I found great quan-
’ tities of this under the close shade of firs on a
rising-ground in Sir Wm. Jerningham’s plan-
tations near Norwich, October, 1794.” Sowerby.
” pALUDOSA. Fr. North Wootton Heath, 1864, Dr. John
Lowe and C.B.P., since which date I have
annually searched for it, but unsuccessfully.

SpaTaULARIA FLAVIDA. DPers. Tibbenbam, October, 1844, K.T.,

Ringstead. Sowerby * gathered this fungus in
the autumn of 1794, in the plantation, at
Costessey, near Norwich.

”
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Leoria vuBrica. P. Common.
GEeogLossUM GLUTINOSUM. P. Mousehold Heath, October, 1853,

”»

”

”

K.T.

viscosUM. P. Mousehold Heath, 9th October, 1856,
Dickleburgh, Postwick, K.T.

GLABRUM. P. Grassy places, Rackheath, Sprowston,
Shimpling, K.T.

HIRSUTUM. P. Rackheath, Little Plumstead, Wood-
bastwick, K.T.

DIFFORME. Fr. Mr. Trimmer has found this species
in several places : it grows on Ringstead Downs.

Peziza aceraBuroM. L. Framingham Earl, 29th April, 1859,

”
”»

”

”

Sprowston, May, 1861, K.T., Castle Rising.

MACROPUS. P. On the ground amongst fallen leaves,
Framingham Earl, 26th November, 1857, K.T.

TUBEROSA. Bull. Beeston St. Andrew, K.T., Great Carr,
Castle Rising.

veNosA. P. Ingham, April, 1864, K.T. Not uncom-
mon around Lynn, but not always with perfect
fruit. In the young state the paraphyses are
septate : and in this stage the sporidia become
visible in the asci, when they are treated with
a drop of tincture of iodine, as was pointed
out to me by Mr. W. Phillips, of Shrewsbury.

BaDpia. P. On a hedge bank, St. Faith's, 15th March,
1861, K.T.

cocHLEATA. Huds. Under beech trees, Weston, May,
1862, K.T.

LEPORINA. Batsch. In a fir wood, Castle Rising.

oNoTicA. P. Sowerby found this fungus “in plenty in
Sir William Jerningham’s plantation near
Norwich.” Mr. Trimmer found it on a bank
at Little Plumstead, 4th Nov., 1856, and at
Cossey, in Sept. 1859.

AURANTIA. Fr. At the foot of a tree, Kirby Bedon, K.T.

REPANDA. Wahl  On the ground in a beech plantation,
Easton, Oct. 1855. On rotten branches under
beech trees, Colney, 1859, K.T. Ringstead.

vesicuLosa. Bull. Common.
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Pez1za microrus Pers. On a poplar stump on Castle Rising

Heath, February.

18ABELLINA.  W. G. Smith. On a stump in the Folly
‘Wood, Castle Rising, April, 1871. Grevillea
No. 9, p. 136, t. 9.

oupULARIS. L. On a hedge bank skirting a wood at
Taverham, Oct. 1861, K.T. Salhouse, M.C.C.

ARGILLACEA. Sow. “On a plastered wall in an out
house, Norwich, Nov. 1866, and Feb. 1867,
very rare,” Rev. Kirby Trimmer.

RUTILANS. Fr. Lammas, KT. North Wootton.

MELALOMA. A. & 8. Ringstead Downs.

LEUCOLOMA. Reb. On a wall top, Trowse, K.T.

HUMOSA. Fr. On the ground amongst Polytrichum
piliferum, St. Faith’s Newton, K.T.
8cHI1ZosPORA. Phillips. Bawsey heath. Grevillea No.9, p. 129.

GRANULATA. Bull. Common.

FURFURACEA. Fr. On alder branches, while still hannmg
on the trees, South Wootton.

000CINEA. Jacq. Bunwell,Cossey, K.T. North Wootton, Wall-
ington. Mr. Trimmer observes, that thisspeciesis
less frequentin East thanin North-west Norfolk.

RADICULATA. Sow. North Wootton, W.G.S.

HEMISPHERICA. Wigg. On the ground in a wood at
Beeston, St. Andrew’s.

TRECHISPORA. B. & Br. North Wootton.

STERCOREA. P. Common.

VIRGINEA. Batsch. Common.

caLyciNA. Schum. Common. Var y on larch bark,
Norwich, May 1849, K.T.

BIcOLOR. Bull. Ringstead Downs.

cerINA. P. On a beech stump, Felthorpe, K.T.

cortIcALIS. P. On an ash stump, Reffley Wood.

SULPHUREA. P. Common, on old nettle stems.

DOMESTICA. Sow. “‘On a plastered wet ceiling, at Norwich,
1st October, 1862.” Rev. Kirby Trimmer. The
Rev. Mr. Alderson found this species on clay
walls at Hevingham, and it was from his
specimens that Sowerby’s figure was taken.

.
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Peziza prunoruM. Fckl North Wootton, on sloe.
» FUscA. Pers. Common.
»» FIRMA. Pers. Common, mostly on oak.
» EcHiNoPHILA. Bull. Castle Rising. This species is
: readily distinguished from P. firma by its
curved sporidia.
» . INFLEXA. Bolt. On nettle stems, North Wootton.
»» CYATHOIDEA. Bull Very common.
» PTERIDIS. A. & S. Castle Rising. Grevillea No. 10,
p. 115.
»  VERSICOLOR. Fr. North Wootton.
»» CINEREA. Batsch. Very common.
» SPHERIOIDES. Pers. North Runcton.
»  ERUMPENS, Grev. On sycamore petioles. Spring. Ringstead:
» FLAVEOLA. Cooke. On dead Pteris fronds. Jex’s Wood.
North Wootton. Grevillea No. 9, p. 131.
» TYPHE. Cooke. North Wootton Heath. Grevillea
No. 9, p. 131.
»  PLANTAGINIS. FcklL King’s Lynn. On Plantago lanceolata
Grevillea, No. 9, p. 131.
»» FPUSARIOIDES. Berk. Common.
» RESINE. Fr. East Winch.
HEeromiuM acicuLaRE. Fr. On a rotten stump in a wood at
Gunton, K.T. Rising.
” VIRGULTORUM, Fr. Common.
” coNIGENUM.. Fr. Castle Rising,
” coiTrINUM. Fr. Common.
’ PRUINOSUM. Jerd. Frequently met with on various
Spheeriacei.
” HERBARUM. Fr. On nettle stems, Lynn.
» PUNCTATUM. Fr. On a chestnut leaf, Ringstead.
ParteLraria aTraTa. Fr. North Wootton.
” RHABARBARINA. Berk. North Runcton.
” proxiMA. B & Br. On old railings, Lynn.
» LiGNYOTA. Fr. Castle Rising.
Tympanis uvigusTrRL. Tul. Irstead.
CenNanciuM ruBl. Fr. Neatishead.
AscoBoLus FURFURACEUS. P. Common.
” ciLiaATus. Schm. Irstead.
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Buraaria INQUINANS, Fr. Framingham Pigot, Cossey, Castle Rising.
’ sarcoipEs. Fr. Common.
Stioris PaLLipA. Pers. On willow, Rising.
,»  VERSICOLOR. Fr.
,»  var ALBA. Common.
»  var VIRIDIS. On willow, Rising.

Order. XXIX. TUBERACEL

Et.nnomcﬁ VARIEGATUS. Vitt. Stratton Strawless, K T. Under
chestnut trees in a wood at Castle Rising.

Order. XXX. PHACIDIACEL

PracIDIUM CORONATUM. Fr. Not common in West Norfolk.

» triFoLll. Bond. King's Lynn.

” RANUNCULL Desm. North Wootton.
HEeTEROSPHERIA PATELLA. Grev. Terrington St. Clement's.
RAavTisMA AcERINUM. Fr. Very common.

» urTICE. Fr. Common around Lynn.

HysteriuM PULICARE. Pers. I have never been able to tind a specimen
in which the sporidia were hyaline at their
extremities.

” ANGUSTATUM. A & S. Common on sloe.

” FRaAxINI. P, Common.

” ourvaTUM. Fr. North Wootton, on bramble.

’ LINEARE. Fr. On decorticated elm branches, North

Wootton.

” vIRGULTORUM. D.C. On bramble, Runcton.

” PINASTRL. Schrad. Everywhere.

» ARUNDINACEUM. Schrad. Eccles, Irstead Lynn.
CorLroMA QUERCINUM. Wallr. Common.

LoprioM mymiLiNuM. Fr. On an old fir plank, ngs Lynn.

Steeia 1wicis. Fr. Drayton, K.T.

TrooHILA CRATERIUM. Fr. North Wootton.

Order. XXXI., SPHERIACEL
TorrUBIA ENTOMORRHIZA. Fr. On dead pupz, Kirby Bedon April,
1854. Plentifully in Blickling Park May, 1856,
K.T. Inseveral placesin North Wootton in the
spring of 1871. “ Edgefield. Rev. R. B. Francis.”
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XYLARIA POLYMORPHA. Grev. Not uncommon.
»  DIGITATA. Grev. On elder stump, Surlingham, K.T.
»  HYPOXYLON. Grev. Very common.
»  CARPOPHILA. Fr. Common.
Poronia puncrata. Fr. On horse dung, Caistor, by Yarmouth,
30th September, 1850, K.T.
HyrpoxvroN LuteuM. Fr. On rotten hazel stumps, staining the
wood yellow, North Wootton, Rising.
» CONCENTRICUM. Grev. On decayed wood. Common.
On a birch tree, Ringstead. When young this
plant is of a chocolate brown colour.
" cocoiveuM. Bull. Not very common.
' MULTIFORME. Fr. Common on birch.
” ARGILLACEUM. Fr. On ash, North Wootton.

" ruscuM. Fr. Very common.
’ RUBIGINOSUM. Fr. Not uncommon on ash.
»” sERPENS Fr. On rotten wood, Castle Rising.

» upuM. Fr. North Wootton.
Eurypa acHARIL Tul. Ringstead, Rising.
»  LATA, Tul. Common.
) FLAVO-VIRENS. Tul. Very common.
» LEIoPLACA. Fr. North Wootton.
' soaBRoSA. Fckl. Rising, 1871.
MgeLograMMA GASTRINUM. Tul. North Wootton.
PorysTioMa RUBRUM. Pers. North Wootton.
Doraipea vimMi. Fr. Common.
” PODAGRARLE. Fr. Ashmanhaugh, M.C.C.
" TriFoLt  Fr. Spixworth, K.T.
” Junct, Fr. Irstead, North Wootton.
’ GrRAMINIS. Fr. Common.
” ripesia. P. Norwich, Lynn.
” ros®. Fr. Horstead, Lynn.
” FiLiciNA. Fr. Common. Spores biseptate.
DiaTrRYPE QUERCINA. Tul Common.
M VERRUCEFORMIS. Fr. Irstead, Stratton Strawless.
var. TooctZANA. De Not.  Castle
Rising. Grevillea No. 10, p. 1565.
stigMa. Fr. Everywhere. :
’” pIsCIFORMIS, Fr. Castle Rising.

” ”



63

DiaTrRYPE BULLATA. Fr. Not uncommon.

” pYRREOCYSTIS. B. & Br. Castle Rising.

' sTRUMELLA. Fr. Norwich, Lynn.

” NUCLEATA. Curr. North Wootton.

” BapDHAMI. Curr. North Wootton

’ FERRUGINEA. Fr. Ringstead.

’ FRANGULE. P. On elder, Rising.
Mgeranconis sTiLBosToMA. Tul. King’s Lynn.

' ALNL,  Tul. Irstead, M.C.C.

:, vaNciForMIS. Tul. North Wootton.
Varsa PRUNASTRL Fr. Drayton, K.T. Castle Rising.
*,, STeELLuLATA. Fr. Common, on elm.

,» SYNGENESIA. Fr. Common.

,» Disstpra. Fr. Sometimes the sporidia assume quite a
brown colour.

,, DRYINA. Curr. North Wootton.

,» CERATOPHORA. Tul. North Wootton.

” ” var. ROSARUM. Refiley Wood.

» AMBIENS. Fr. Very common.

,» 8ALICINA. Fr. Everywhere.

., PuLcHELLA. Fr. Ringstead, North Wootton.

»» QUATERNATA. Fr. Common.

,, LEIPHEMIA. Fr. Very common.

,» TILIE. Tul North Runcton.

,» CRATEGL Curr. North Wootton.

,» TALEOLA. Fr. The bark on which this species grows
becomes infiltrated with a tallow-like substance
having a peculiar odour.

,», THELEBOLA. Fr. Irstead.

»» TURGIDA. Fr. Wolterton, K.T.

»» FENESTRATA. B. & Br. On alder, King’s Lynn.

CucurBITULA LABURNL De Not. North Wootton.

’ ELONGATA. Grev.

”
’ ” var. SiMPLEX. North Wootton.
» sPARTI. De Not. North Wootton.
” MAaOROSPORA. Tul. North Wootton.

” cupuLARIS. Fr. King's Lynn.
G1BBERA SBAUBINETI. Mont. Common.
Massarisa BuFoNIA. Tul. Not uncommon.
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LopHI08TOMA BIOUSPIDATA. (Cook. On beech.

”»

”

ANGUSTILABRA. B. & Br. On willow and on gorse,
North Wootton.
ARUNDINIS. De Not. North Wootton.

SpaERIA AQUILA. Fr. Very common.

"

PHZEOSTROMA. Mont. On sticks.

RracopiuM. Fr. Cawston, K.T.

TRISTIS. Tode. On rotten wood, North Wootton. The
subiculum is very liable to be overlooked.

HIRSUTA. Fr. Reffley Wood. I am disposed, with
Mr. Currey, to doubt the distinctness of this
species from S. racodium.

OANESCENS. Pers. On beech, North Wootton.

MuTaBILIS. Pers. On beech, Castle Rising.

piLosAs. Pers. Very minute. Rising.

sPERMOIDES. Hoffin. Common. Sporidia oozing out
and forming little white globules on the

ostiola.

morIFORMIS. Tode. Ringstead, abundantly on hazel
stumps.

poMIFOrRMIS. Pers. On birch, Ringstead. North
Wootton.

PULVISCULA. Curr. Common.

MAMMERORMIS. Pers. Bexley, Halvergate, Horsford,
and Castle Rising.

oBDUCENS. Fr. On decorticated ash sticks, Ringstead
Downs.

PULVIS PYRIUS. Pers. Common.

spororMIA. Cooke. King's Lynn.

STERCORARIA. Sow. Common. I find this species in
perfection, in company with the preceding,
growing upon dung which is washed by the
sea water. In the immature state, the sporidia
are often possessed of a hyaline appendage at
each extremity. Originally found near Yarmouth
by Mr. Dawson Turner, and sent by him to
Sowerby.

MYRIOOARPA. Fr. Not uncommon.

PULVERACEA. Ehr. Common.
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SPHERIA pEciLosTOMA. B. and Br. On furze branches at North

”

”

”»

”»

Wootton. It must not be confounded with
Lophiostoma augustilabra.

MaSTOIDEA. Fr. On ash, Reffley.

LONICERE. Sow. Neatishead.

ARUNDINACEA. Sow. North Wootton.

ciRRHOBA. Pers. Castle Rising.

MELANOTES. B.and Br. On palings, and on decorticated
branches, not uncommon. °

APICULATA. Curr. On rotten wood, King's Lynn.

REFRINGENS. Curr. M.S. North Wootton, on willow.

XYLOSTEL. Pers. North Runcton Common.

DECEDENS. Fr. North Wootton.

spicuLosa. Pers. Common on ivy.

1NQuILINA. Fr. Castle Rising. On ash sticks, Ringstead.

euis. B. and Curr. North Wootton. .

viBraTiLIS. Fr. North Wootton.

MILLEPUNCTATA. Grev. Common.

QUADRINUCLEATA. Curr. On ash branches, perithecia
very small. Ringstead.

piToPA. Fr. Irstead.

cLYPEATA. Nees. North Wootton.

MAMMILLANA. Fr. North Wootton, on oak.

EPIDERMIDIS. Fr. Not uncommon.

LIRELLA. Fr. Irstead.

acus. Blox. Neatishead.

HERBARUM. Pers. Very common.

LUNARIZ. B.and Br.? A plant was once found on
rotten ash, which answered in all other points
to this species. Mr. F. Currey, to whom the
specimen was submitted, did not consider that
difference in the matrix alone was sufficient to
deferentiate a species.

RUBELLA. Ders. Lynn, Neatishead.

ACUMINATA.  Sow. Common,

HERPOTRICHA. Fr. North Wootton.

acuta. Moug. Very common.

poLioLuM. Pers. North Wootton.

AGNITA. Desm. Irstead.
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SPHERIA DERASA. B. and Br. Very common.
” SABULETORUM. B. and Br. Wolferton, Hunstanton.
" EcHINELLA. Cooke. Hasborough, M.C.C.
ROSTELLATA. Fr. North Wootton, North Runcton.
' FIMBRIATA. Pers. Mr. D. Stock.
” TuBXEFORMIS. Tode. North Wootton.
" aNoMON. Tode. Riungstead.
' BETACEA. Pers.
’ ” var. PETIOLE. Castle Rising.
” ’ var. RPIPHYLLE. Abundant at Ringstead on

lime leaves.
SPHERELLA MACULEFORMIS. Pers. Common.
” PUNCTIFORMIS, Pers. Neatishead.

. MYRIADEA. D.C. Neatishead.
” ErYNeil. Fr. Hasborough.
’ ruscl. De Not. North Wootton, Lynn.
’ ISARIPHORA. De Not. Common.
. PTERIDIS. Desm. Neatishead.
” RuMIOIS. Desm. Neatishead.
STiGMATEA ROBERTIANI. Fr. Very common.
IsorHEA PUsSTULA. Berk. Neatishead, Reffley.
DicaxENA STROBILINA. Fr. The pycnidia are very common.
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Fig 5. GEASTER COLIFORMIS. P.'

After,Sowerby. Half actual size. The spores x 700 diam. are from a specimen
in the British Museum.

Fig. 6. GEASTER FORNICATUS. Fr.

Half actual size; section of inner peridium (A) real size. B represents the
the tip of a lobe in section showing the connection between the two layers of
the outer peridium. Spores x 700 diam.
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Fig. 13. GEASTER HYGROMETRICUS. P.

Half actual size. Section real size. A represents a plant in a dry state.
Spores x 700 diam. )
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keeper is small, compared with those left, and that this species is
far more numerous than is generally supposed.* I can see no
excuse for the destruction of the otter in this county, and I never
see a dead one without regret ; the coarse fish on which they prey
(not salmon or trout here) may well be spared them out of the
multitudes which throng the * broads,” and except on very rare
occasions, they commit no farther depredation; surely this
species may be spared the fate which it is but.too probable has
already overtaken (so far as this county is concerned) the only
British representative of the Ursidie—the badger.

Nothing can be more perfectly adapted than the form of the
otter to its mode of life; we are all so well acquainted with the
external appearance of the animal—its flattened head, smooth
repellent coat, broad webbed feet, and stout powerful tail—that I will
not dwell upon this part of the subject ; nor is it likely that any-
one who has penetrated below the skin, will fail to have noticed the
great length of the body in comparison with its bulk, or the short,
muscular, loosely articulated fore legs, which, although not adapted
for graceful motion on shore, a.re'perfect as paddles, and possessed
of the greatest possible freedom of motion; the muscles of the
back are also very powerful, and the whole is terminated by such
a tail as we shall only find surpassed in the kangaroos. Although
the water is the element in which the otter seeks its prey, and may

* The following extracts from a note on * Otter Hunting in Norfolk and
Buffolk,” contributed to the Eastern Counties Collectanea, by Mr. M.
Kaights, will convey some idea of the former abundance of otters in the
Norfolk rivers :—

“During the sixteenth century the Yare so greatly abounded with
them that they were formidable rivals to the fishermen. Accordingly, in
some regulations made in 1557 by the ¢ Norwich Assembly, for the fresh-
water fishermen between the tower at Conisford and Hardley Cross,’ it was
provided :—¢ that every man shall be bound to keep a dog to hunt the otter,
and to make a general hunt twice or thrice in the year or more, at time or
times convenient, upon pain to forfeit 10s.’

“ In the Norwich Gazette of May, 1729, it is stated that—¢Mr. Daniel
Spalding, of Brockdish, the famous otter hunter, has killed three brace of
old otters this journey near this city ;’ also that Peter Riches, Esq., and five
others named, all residents at Palgrave, Suffolk, and ¢ lovers of the diversion
of otter hunting, have between the 18th March and 20th May this season,’
killed seventeen brace of otters ;" these would probably be killed on the river
Waveney, which forms the boundary between the counties of Norfolk and
Suffolk. -
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closeobserverof nature,and one well acquainted with thehabitsof this
animal; to these articles I must refer you for a graphic description of
such a scene as I imagine it has fallen to the lot of few to witness.

Near Norwich the otter has been met with several times at
Keswick and Eaton; Mr. Gurney mentions a female and young
one taken from under the floor of the bathing house at Heigham,
and ome in the city itself, killed by the late Mr. Horton in his
dyeing yard adjoining the Wensum. A gentleman told me early
in September, 1870, that as he was coming into Norwich by the
Eastern Union Railway, he saw from the carriage window two
otters playing on the river bank, where the railway crosses it,
at Lakenham ; but of course it is rarely they approach so near the
busy haunts of man. The reed-cutters and broad-men sometimes
see them floating lazily on the surface of the water, or cautiously
swimming, all but the nose submerged, yet progressing through the
water so quietly that the small exposed surface may easily be mis-
taken for a water-rat. It sometimes also happens that the bow-net is
found to be unusually heavy,and the man rejoicing in the prospect of a
splendid haul of tench, finds the net not only occupied by the fish, but
by the fisher also. A large otter weighing 27 lbs. was thus taken at
Qrmesby, and two others at Carlingford. When we consider the
nocturnal habits of the otter—its stealthy, silent mode of pro-
gression, the obscure colour of its coat, and the peculiar nature of
its haunts—it is no longer surprising that so little should be known
of its economy even by those who have spent their lives where it
most abounds, or have made it an object of sport. I venture,
therefore, to call your attention to one or two obscure points in
the history of the otter which I have been at some pains to try
and elucidate so far as my opportunities will enable me.

It was a ‘fine, fresh May morning” when Piscator and his
friends sallied forth to fish the river Ware. One of their first
adventures was the meeting a party of otter hunters*; after having
killed “a bitch otter, which had lately whelped,” a short search
discovered her young ones “no less than five” in number. Now
either honest Isaac must have drawn upon his imagination in the
matter of the young otters, or the otter itself must of late years
have changed its time for assuming the cares of maternity. There
has always been a shade of mystery about the breeding of the

* Walton and Cotton’s Complete Angler, Major's Edit., 1823, p. 50.
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PRESUMED

No. WHEN TAKEN. [No.of

youns: AGE. DBAI;%K.OP
1 | Jan. 9,’51 3 | 1 month | Dec. 9
2 | Feb. 27,64 3 | 2 months | Dec. 27
3 | March 28,64 | 3 | 1 month | Feb.28
4 | Feb.,’380r’39| 1 Feb.
5 |Feb (middle)’65| 4 Jan.
6 | Feb.,’65 2 | 6days | Feb.
7 | Feb.(early)’66 | 2 | 2 weeks | Jan.
8 | Jan.,’68 2 Dec. ?
9 | Feb. 27,69 1 Jan,*
10 | March 9, 69 2 | 3 weeks | Feb.
11 | March, ’69 2 | 2 weeks | Feb,
12 | Xmas. 3 [ 20r3wks.{ Dec.
13 | Feb., 72 3 | 3weeks | Jan.
14 | Oct., "72 1 | Few days| Oct.

BEMARKS.

Thfee -y;u;g ones, 18 or 19
in. long, taken from the
nest in Ranworth Fen, by
Rev. P, Elwin.

Three young ones, 26 in.
long, takenat Hunstanton,
the old female had been
killedafew dayspreviously

Threeyoung onestakenfrom
under the floor of abathing
house z{,t Keswick ; v

oung, but age not sta
;i‘he old 9 killed.

One very young one, same
place as above.

Four young ones found in
a nest at Dilham, @
killed.

T'wo young ones, a) tly

about six days’ oﬂ, sent to
Gunn.

Two very young ones, from
Gillingham, sent to Gunn.

Two young ones, from N.
Wootton, and @ sent to
Gunn.

One young one, from Hick-
ling, sent to Gunn.

Two young ones, taken from
a nest in a straw stack at
Trigby, brought alive to
Gunn.

Two young ones, about two
weoks ofd, with the ¢
from near Yarmouth,
brought to Gunn.

Three {oung ones taken
from the nest by the Bar-
ton Broad keeper, con-
sidered by him two or
three weeks old.

Three found by Cox, on
Sutton High Fen. They
were like little kittens,
and died in three days.

This young one was brought
from the nest by a do%, to
the Rev. T. J. Blofeld,
whilst snipe shooting at
Hoveton.
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That the otter is double brooded, I have not a particls of evi-
dence to show ; in no instance has it come to my knowledge, that
very young ones have been found in summer, and the fact that the
young ones do not quit the parents till nearly full grown, is, I think,
sufficient to render it extremely improbable that it produces twice
in one year. The fen-men will all tell you that the winter is the
time to look for young otters, and all agree that mid-winter is the
time when they are produced. In the instance of the pair which
bred in the Zoological Gardens in 1846, the circumstances were
altogether abnormal, the male not having been introduced till the
month of March, and then in so sorry a plight as to be only half his
original weight ; it is worthy of remark, however, as nine weeks is
universally allowed to be the period of gestation, that it was rather
over sixteen weeks from the time when he is supposed to have
chanted his love-song, to the birth of the two young ones.
Whether the otter utters this cry only during the pairing season,
I cannot say ; (in the above case it was continued only four or five
nights,) but one of the broad keepers, who compared it to the cry
of a sea-gull, thinks that such is the case.*

The number of young produced at a birth is from one to four,
but in only one instance (No. 5) the latter. In the cases of Nos.
6, 7, and 9, it is possible all the young ones may not have been
secured ; in the remaining eleven instances, the proportions were
as follows—in two instances there was one young one; in three,
two ; in five, three ; and in one, four. I believe the female otter
has only four mammee, but this I have not had an opportunity of
verifying. Should such prove to be the case, I think it would be
strong evidence in favour of the number of young ones being rather
under than over four, as it is not often the number of young

Regent’s Park, where it was temporarily lodged. This little one died en the
23rd of February, and Mr. Bartlett thinks it was from two to three months
old ; it would, therefore, have been born in the end of November, or early
part of December. In a recent number of Land and Water, a correspond-
ent says, that on the 15th of December last, “a young otter, which could
not see, (‘sic) was picked up dead on the bank of the Went,” a tributary to
the river Don. A female, heavy with young, was killed on Barton Broad,
on the 23rd of February last. See also note at page 87.

* T have somewhere seen the otter spoken of as the ¢ whistling otter,” a
term which very well describes the ordinary sound emitted by it.
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indeed, the reeds do not grow in the shallow water, or the hillock
upon which it is placed be not actually afloat. The nest referred
to (No. b) was found in a reed-bed near Dilham, in February,
1865 ; the man who found it describes it as a ¢ hillock of rushes
and all manner of weeds” as much as would fill a cart, it had
“three or four side entrances and one at top; Mr. Norgate adds,
“the man saw the old one in the nest through the top hole,
through which he made a dash with his hands; the otter attempted
to make her escape through one of the side holes, the man caught
hold of the otter’s tail, the otter instantly turned round and bit
the man’s marsh-boot quite through.” The nest was found in
cutting the reeds, and was situate in the centre of the reed-bed,
about thirty yards from the water. The four young ones which
this nest contained were taken alive to Mr. Taylor, of Dilham,
who a few days after shot a female, which he believes to have been
their mother. The Hoveton nest from which No. 14 young one was
brought by the dog, is thus described by the broad-keeper, Hewitt, to
the Rev. T. J. Blofeld, to whom I am indebted for the information ;
it “ was placed in an impenetrable morass on the top of what we
call a ‘gnat-hill’ or ¢ tussock,’ and was composed of little more
than the rough herbage of the gnat-hill itself.” The Ranworth
keepers speak of the otter's nest as a heap of rough stuff collected
together in a reed-bed ; Wright has twice found such a nest, the
last time four years ago. Platford, the Barton Broad keeper, speaks
of the nest as a lump of grass, &c., on a hillock or “ hover ” near
the side of the broad—from such a nest he took the three young
ones, No. 12. He has found at least ten such nests in all, two
this winter, one on the 23rd of November, which was destroyed by
the water rising over it, and another about the same time in a
different part of the broad. The second nest he found when reed-
cutting, it was on what he calls a “hover,” a sort of island
in the morass which rises with the water, and is so favourite
a resort of the otter that he frequently stops in passing such a
spot to examine it for one. Thinking there might be an otter
inside he thrust his fork into it, but the quantity of material was
8o great as to prevent the fork reaching the beast, if it really was
inside at the time. The nest, which was still quite warm inside,
was carefully constructed of reeds, and lined with reed tops and
“ champed ” stems. Whecther any of these ten nests may have
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In conclusion, my thanks are due to those gentleman whose
names I have mentioned in the course of this paper, for their
kindness in supplying me with much valuable information, and their
forbearance towards a troublesome correspondent ; also to the bird-
stuffers of Norwich, particularly Mr. Gunn and Mr. Cole, who
have given me every assistance and information in their power,
and kindly afforded me many opportunities of examining in the
flesh not only otters, but other Norfolk animals.

V.
ON THE EDIBLE FUNGI FOUND IN NORFOLK.
By MicHAEL BEVERLEY, M.D.
Read 28th January, 1873.

I BAVE this evening to present to the Society a contribution
towards a list of Edible Fungi found in Norfolk, and in doing so,
I propose not only to call attention to these fungi in particular,
but also to offer some remarks on edible fungi in general.

Tn many European countries fungi form a staple article of food
and commerce, and they are eaten either in the fresh, dried, or
preserved state.

In this country, although so many of the edible species exist,
yet comparatively few are eaten ; this is explained partly by igno-
rance, and where ignorance ends prejudice begins, and fortunately
80, for whilst such a want of knowledge exists, prejudice and fear
are, to a certain extent, the best safeguards against the dangers
which unquestionably surround those who, in many instances, eat
¢ mushrooms and toadstools’ without any definite knowledge of
either.

In order to make my list of Norfolk Edible Fungi as complete
as possible, I wrote to several members of our Society for any
particulars they could give me. The replies I obtained were mostly
to the effect that the writers had never taken up the study of fungi,
and were, consequently, ignorant about them. One gentleman to
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receipts of all the other market places of the Italian States, if this
result obtains in Rome only.”

How are edible to be distinguished from poisonous fungi? So
far as I have been able to learn, the only real way of distinguishing
an edible from a poisonous fuugus, is by finding out the species to
which it belongs. In botanical works we find laid down for our
guidance certain rules, but they have all exceptions, more or less,
and are not absolute. I will name some of them.

EDIBLE . POISONOUS.

Edible mushrooms are said for the
most part

1. To grow in solitary and airy
places.

2. Colour,generally white or brown-
ish.

3. Flesh, compact and brittle.

4. Do not change colour when cut,
or from exposure to air.

5. Juice, generally watery.

€. Odour, agreeable.

7. Taste, neither bitter, acrid, nor
astringent.

8. Insects will eat them.

9. Generallyfreefrom spotsorscales.

Poisonous mushrooms, on the“con-
trary, generally grow

1. In clusters, in woods, and damp
places.

2. Colour, usually bright.

3. Flesh, tough and watery.

4. Do change colour when cut,
brown, green, or blue.

5. Juice, generally milky.

6. Odour, generally disagreeable
and powerful.

7. Taste, acrid, bitter, and astrin-
gent.

8. Insects will not eat them.

9. Often scaly or spotted.

These rules, useful to a certain extent for diagnosis, are most of

them open to exceptions, as will be seen by some of the species to
which I ghall allude this evening. The only general rule is, that
if a fungus tastes hot, and has a disagreeable aroma, it is unsafe to
eat it, as it is most likely poisonous ; if, however, it has a delicious
flavour, and an agreeable aroma, it is safe and edible. The excep-
tions to this rule are very rare.

Mr. Worthington Smith, in his popular and excellent little book
on ‘mushrooms and toadstools,’ of which I have made great use in
arranging these notes, says, that no one can be a sure guide to
others who is not himself a regular fungus eater, and that no
descriptions can be of value, nor drawings of use, unless they are
made, with the greatest care, from the objects themselves. To this
end he has published two charts, known to most of you, and one
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see, are certified by Messrs. Plowright, Trimmer, Miles, and
myself.

I will conclude what I have to say on this part of my subject
by a quotation from Badham. Speaking of the dangerous indi-
viduals which exist in the family of the fungi, he says, “ We
should apply the same rules of discrimination here as elsewhere ;
have we not picked potatoes for our table out of the deadly family
of Solana? selected with care the garden from the fool's parsley ?
and do we not pickle gherkins, notwithstanding their affinity to
the Elaterium momordicum, which would poison us were we to
eat it ? Ought we not, rather, in a matter of such importance, to
apply ourselves to the task of discriminating them accurately, than
permit idle rumours of its impracticability, or even of real difficulty,
to deter us from the undertaking? Assuredly nature, who has
given to brutes an instinet by which to select their aliment, has
not left man without a discriminative power to do the same with
equal certainty : nor does he use his privileges to their full, nor
employ his senses as he might, when he suffers himself to be
surpassed by the brute animals in their diagnosis of food.”

As to properties, fungi may be divided into edible, medicinal,
and poisonous, and it is to the first alone I confine my remarks.

Being so highly nitrogenous, and containing so large a pro-
portion of phosphates, fungi, if edible, are highly nutritious. I
have already stated that in Southern Europe they are very largely
consumed, and Berkeley states that many savage tribes, the
Fuegians for instance, adopt certain species as their staple food
during many months.

In this country what is called the common mushroom (4garicus
campestris), and the horse mushroom (Agaricus arvensis), the
champignon (Marasmius oreades), the morel (Morchella esculenta),
and the truffle (Tuber cibarium), are the fungi which are almost
exclusively eaten by either the public or the epicure ; but besides
these there are others growing in this county which are not only
edible, but which it better known would soon be highly esteemed,
not only as luxuries, but as valuable food.

Mr. W. Smith figures in his chart twenty-nine varieties, of
which he says, “all and every one are delicious objects of food,
full of aroma and flavour, most of them abundant, and easily
recognisable when seen.” Dr. Badham enumerates thirty species
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leather, at other times it is dark brown and scaly, its gills do not
touch the stem and the top has an overlapping edge.

Although consumed so largely by us in this country this fungus
is, as I think I have before said, not appreciated in Italy. I have
noticed its absence from the market-places of Rome, Naples, and
Venice, whilst other fungi were in abundance.

The ketchup made from this mushroom is generally considered
to be the best, although Smith says that in Covent Garden the
horse mushroom (4. arvensis) is almost exclusively sold for this
purpose. Mr. Smith also states that cows will eat the meadow
mushroom, if so its mysterious disappearance may often be due to
bovine rather than to human marauders. Two varieties of A.c.
are down in my list (1) A. pratensis, on the authority of Mr.
Trimmer, and (2) 4. rufescens, on that of Mr. Plowright.

A. pralensis differs from campestris in having hairs on the top
of it, and its flesh being of a reddish colour, it is said to equal if
not exceed A.c. in piquancy and excellence.

A. rufescens, Cook describes as a ‘distinct variety, whose flesh
turns of a bright red when bruised, the gills being at first white.”
Mr. Plowright certifies to its edible virtues.

The horse mushroom (4. arvensis) differs from campestris (1) in
the large size to which it often attains, (2) when bruised it turns
yellow, (3) the gills are not pink but of a brownish-white.
Although inferior in esculency to A. campestris it yields a large
quantity of ketchup, and meets with a ready sale in the London
markets. Smith says he once saw a sheep eating this mushroom.

Agaricus rubescens. Messrs. Crowfoot, Plowright, and Miles
report on the red-deshed mushroom. Smith says of it, “I well
know it to be delicious and perfectly wholesome, as I have not
only eaten it myself but I have known it to be largely eaten by
many amateurs.” Mr. Plowright also reports well of its esculent
virtues. You will see it No. 1 on the chart, with its warty pileus,
white gills and well marked ring.

Agaricus strobiliformis, the fir-coloured mushroom, is of rare
occurrence. Mr. Plowright includes it in the Norfolk list. In
Smith’s chart it is No. 10, distinguished by its scales on the top
like a fir cone.

Agaricus procerus, the parasol mushroom; a beautiful and
delicate looking fungus, growing mostly in hedge banks and
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pastures in autumn; in high esteem in Italy and in France.
Paulet says of it, “ Elle est d'un saveur trés agréable, et d’une
chair tendre trés delicate et trés bonne & manger. Les amateurs la
" preferent meme au champignon de couche comme ayant une chaire
fine et étant beucoup plus légére sur I'estomac.” My correspondent,
Mr. Mills, of Fakenham, does not quite subscribe to this account,
and says, “I do not like it at all when cooked ;” he has found fine
specimens of it at Fakenham. Messrs. Plowright and Amyot,
however, speak well of it. I have never eaten it. It is marked
14 on Smith’s chart; “ it has a scaly top, a spotted, bulbous stem,
and a ring which will move up and down.”

Agaricus gambosus, the St. George’s mushroom, 19 on the chart,
comes up near St. George’s day in the spring; said to be “a
rare delicacy.” Mr. Plowright is the only one of my Norfolk
correspondents who has ever eaten it.

Agaricus ostreatus, the oyster mushroom, grows chiefly on trees,
such as the elm, poplar, ash, willow. Although edible, Smith says,
“a taste for this fungus has to be acquired, and is not of much
value for culinary purposes.”

Agaricus nebularis, so named from its cloudy, grey top, grows
in woods in moist places. MY. Amyot says it is not worth eating,
Smith says it is—who shall decide when mycologists disagree ?

Agaricus prunulus, plum mushroom, known by its ringless
stem and pink gills running down it, and by its mealy smell;
said to be ¢ whether boiled, stewed, or however prepared, a most
delicious morsel.”

Agaricus personatus, lilac-stemmed mushroom, is a rare species,
named, however, as growing in Norfolk by Messrs. Plowright
and Cooke.

There are five other esculent agarics down in my list, but as they
are of less frequent occurrence than those already named, I will
not detain you by any description of them, but will finish what I
have to say about the genus agaricus by referring to one species
which is said by Badham and Worthington Smith to be esculent,
but which, on the contrary, is highly dangerous, and has of late
proved fatal in the Kastern Counties, I allude to Agaricus
vaginatus. I cannot do better than quote what my friend
Mr. Amyot has written concerning it, apropos of a case of poison-
ing from its use :—“ Through the kindness of two friends residing

H
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at Stamford, I have received specimens of the fungi which
proved fatal to the late Mr. Welch, and from the ill effects of
which a lady who also ate them, very nearly lost her life.

« Tt is not the Amanita muscaria, or Fly agaric, as it was said to
be, but the Amanita vaginata, a species of far less suspicious
appearance, and one possessing no disagreeable smell, nor other
characteristics of its dangerous qualities. It is extremely common
in most places, and shares the popular name of umbrella, with fifty
other kinds ; moreover, it is said to be wholesome, in many popular
books on mushrooms, and one great object of my writing is to
request the possessors of such works at once to correct the blunder
in their copies, and thus to prevent mischief to those into whose
hands they may fall. Mr. W. Smith, in the little book which
accompanies his admirable charts, says thus, ‘A very common
species of Amanita, ‘¢ agaricus vaginatus,” said to be esculent, and
eaten by Mr. Penrose, I have not tried.” Let me hope he will not
try it. '

“Dr. Badham, in his Esculent Funguses of England, singles
out this species as the esculent species of Amanita, and at page 129
enlarges on its excellence. He also quotes the following strong
recommendation of it from De Candolle—‘La concoumele grise
(Agaricus vaginatus) est une des espéces les plus delicates et les
plus surs & manger’ In the British Fungi, by Mr. Cooke,
however, due caution is given as to the danger of eating this
species, which, he remarks, ‘“ has not only enjoyed the reputation
of being esculent, but also of being poisonous.”

Prepared after Gerard’s plan, already described, my friend Mr.
Amyot writes, “1 did prepare it, cook it, and taste it, after the
fatal accident at Stamford ; it appeared to me to have no attrac-
tions for table besides being dangerous.”

Boletus Edulis. Edible table mushroom. A large, thick,
smooth fungus, of a brownish or blackish colour, with white or
greenish tubes, and a reticulated stem, growing in woods. I
noticed this fungus was extremely common in the Italian markets,
apparently taking the place of the A. campestris with us. I have
myself tasted young Boletuses, and can testify to their excellence,
as also do Messrs. Plowright and Crowfoot.

Dr. Cuffe writes, in a recent number of the British Medical
Journal, “ I have gathered bushels at a time of the Boletus edulis,
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ham and Shipmeadow. I have found them in my father's orchard
at Seething. Mr. Amyot finds them around Diss. Mr. Trimmer
says, “several greengrocers of Norwich have informed me that
they are seldom able to meet with a demand for morels, and that
it ends in their having to make them into ketchup for their own
use, but that when they have an opportunity of sending them to
London, they get a good price for them.” He further says, that he
has seen exposed for sale, in Norwich market, Polyphorus frondosus,
on three occasions, at long intervals, under the name of morels—
the price asked was from 6d. to 1s. 6d., according to size. I need
not remark on their well-known esculency.

Lycoperdon giganteum. Giant Puff Ball. Edible proper-
ties testified to by Messrs. Plowright, Amyot, Crowfoot, Miles,
and, I may add, myself. Mr. Miles writes, “ Puff Balls, both giant
and small, I have fried and eaten ; they are good—the giant, when
sliced about half-an-inch thick, and fried, resembles an omelette—
the small sort are more like the common mushroom.”

Helvella crispa. Curved helvella. This, with H. lacuno=a,
resembles morel in flavour, neither can be mistaken for any other
fungus—they grow in woods, or on stumps of trees.

Cantharellys cibarius. Chantarelle— distinguished by its very
yellow colour, and irregularly lobed pileus, and sweet *apricot”
scent—-mentioned by Messrs. Plowright, Trimmer, Miles, and
Crowfoot. According to Badham, the fungus especially esteemed
by the freemasons, who, he adds, ¢ keep the secret of its excellence.”

Fistulina hepatica. Liver fungus. Grows generally from
the oak, but sometimes from the chestnut, from the branches of
which it projects, a curious dark red mass, somewhat resembling
liver—hence the specific name. It varies in size from one ounce
to many pounds. Mr. Berkeley names one weighing thirty pounds.
I have seen them of enormous size growing from the oaks in
Seething Park. I have never tested its edible properties, nor have
any of my correspondents, except Mr. Plowright, who says, ¢ Fist.
Hept. T have never been able to relish.” Smith, however, says,
“it is truly a vegetable beefsteak, for the taste resembles meat in a
remarkable manner.” Badham says, “ Shocffer calls it “the poor
man’s fungus,” * Fungus pauperibus esculentus,” and it deserves
the epithet, if we look to its abundance, which makes it an acqui-
sition to the labouring classes wherever it is known ; but that it is
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Peziza venosa et acetabulum, reported by Messrs. Cooke and
Plowright, Norfolk specimens. I do not know them, nor are they
contained in Smith’s list. Mr. Plowright writes, * Dr. Bell, of
Hereford, states that he has eaten them several times this spring—
the powerful odour of nitric acid was, however, sufficient to deter
me.” Badham says of them, “they are not to be despised when
one cannot get better, nor to be eaten when one can.” Thus they
may be put down low in the esculent list. I have placed them
last in mine. ‘

I cannot conclude my paper without quoting the following
remarks from Badham. After describing an Italian mycological
tour, he says, “ But not only in Italy, in our own country also, the
collector in mycology will have to traverse much beautiful and
diversified scenery ; amid woods, greenswards, and winding lanes,
rich meadows, healthy coinmons, open downs, the nodding hop
grove, and the mountain sheep path—and all shone upon by an
autumnal sunset, as compared with Southern climes, ¢ obscurely
bright,’ and unpreceded by that beautiful rosy tint which bathes
the whole landscape in Italy, but with a far finer background of
clouds to reflect its departed glories, and throughout all this range
of scenery, he will never hunt in vain. In such rambles he will
see, what I have this autumn myself witnessed, whole hundred-
weights of rich, wholesome diet, rotting under trees, woods teeming
with food, and not one hand to gather it, and this, perhaps, in the
midst of potato blight, poverty, and all manner of privations, and
public prayers against immiuent famine. _

“T have indeed grieved when I reflected on the straitened con-
dition of the lower orders, to see pounds innumerable of extempore
beefsteaks growing on our oaks, in the shape of Fistulina hepatica,
and Agaricus fusipes to pickle, in clusters under them. Puff balls,
which some of our friends have not inaptly compared to sweet-bread
for the rich delicacy of their unassisted flavour. Hydna, as good as
oysters, which they somewhat resemble in taste. Agaricus
deliciosus, reminding us of tender lamb kidneys; the beautiful
yellow Chantarelle, that “kalon kagathon” of diet, growing by
the bushel, and no basket but our own to pick yp a few specimens
in our way; the sweet, nutty-flavoured Bolefus, in vain calling
himself edulis where there was none to believe him—the dainty
Orcella—the Agaricus heterophyllus, which tastes like the craw-
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EDIBLE MUSHROOMS FOUND IN NORFOLK.

NAMES. AUTHORITIES.
AGARICUS CAMPESTRIS, meadow mushroom ...... ’
. . VAT, Pratensis  .o...... Trimmer
”» y» TUfescens ... P lowright
» ABVENSIB, horse mushroom ~ ........
” RUBESCENS, red-fleshed mushroom ..| Plowright, Crowfoot, Miles
» STROBILIFORMIS, fir-cone  ,, «|l Plowright
Aymot, Cooke, Crowfoot,
" PROCERUS, scaly or parasol ,, | { Beverley, Plowright, Miles,
Lady Stracey, Barrett

GAMBOSUS, St. George's »

OSTREATUS. oyster

”

NEBULARIS, clouded

PRUNULUS, plum .
PERSONATUS, lilac-stemmed ,,
ODORUS, sweet

GLMARIUS, elm
FUSIPES, spindle-shaped
MELLEUS, honey-coloured
MUTABILIS  seeoesvansonnsesonses

” ”»

”
»
»
”
”
»
»

M

”

BoLETUS EDULIS, edible tube mushroom

MARASMIUS OREADES, fairy ring champignon

MORCHELLA ESCULENTA, edible morel .....

LYcoPERDOM GIGANTEUM, giant puff ball ......

HELVELLA cRrIBPA, curled Lelvella ........
LACUNOSA sesereovees

CANTHARELLUS CTBARLUS, chantarelle ...........

FIsTULINA HEPATIOA, liver fungus ...

HyDNUM REPANDUN, apme—beanng muahroom

POLYPORUS GIGANTEUS .... [T
" RRONDOSUS .

HyYGROPHORUS vmemnus mndwhm muahroom

PRATENSBIS «cccee

LAOTARIUS DELICIOSUS, orange milk mushroom
CLAVARIA VBRMICULATA, candle clavaria

COPRINUS COMATUS, maned. mushroom

”

PEZIZA VENOSA oot everee evseneneesossnsnssves sesssesessns

” ACETABULUM «cceee

|

b

..'{

.|{

Trimmer, Plowright, Cooke,
Barrett

Plowright, Cooke, Lady
Stracey, Beverley
Amyot, Cooke, Plowright,
Barrett

lowright

Plowright, Cooke

Cooke and Ward of Salthouse
Cooke

-l Cooke, Lady Stracey

Cooke, Lady Stracey
Cooke
Plowright, Trimmer
foot, Beverley, Lady

Crow-
étmcey,

Cooke, Plowright, Amyot,
Crowfoot, Lady Stracey,
J. H. Gumey, Beverley,
Miles, Barrett

Cooke, Plowright, Aymot,
Beverley, Tnmmer, Lady

’
Plo t, A mot, Crowfoot,
Miles, l3everlZy, Barrett
Cooke, Trimmer, Plowright,
Amyot Beverley, Barrett
Plown
Plowrlght Miles, Trimmer,
Crowfoot, Lady Stracey,
Beverley, Barrett
Cooke, Plowright, Beverley,
Lady Stracey, Barrett
| Tnmmer, Barrett

Cooke, Trimmer

| Trimmer, Barrett

Cooke, Plowright, Barrett

Cooke, Plowright, Barrett

ool Cooke, Plownght Trimmer,

e

Cooke, Lady tracey

Plownght, Miles, Beverley,
Strace

Cooke. Plowright

| Cooke, Plowright
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pitiatory clause was, in the first instance, adopted, which would
virtually have rendered the intentions of the small birds' friends of
little or no effect.

““ The magistrates of any county at quarter sessions assembled may by
resolution except any species of birds from the protection afforded by this
Act, and such exception may apply either to the whole of such county or to any
part or parts of it as the said magistrates may decide : Provided always that
such exception shall be duly published from time to time in such manner as
the said magistrates may think fit ; provided also, that such exception may
be rescinded by the said magistrates at any court of quarter sessions held
within such county ; provided also, that in all cases in which the magistrates
shall have excepted any species of birds from the operation of this Act, and
shall have subsequently repealed such exception, no penalty shall be inflicted
under this Act unless due notice shall have been first given for not less than
three clear months that such exception has been repealed.”

Possibly the absurdity of such a provision in a wild birds’ pro-
tection bill led eventually to the appointment of a Select Committee,
with instructions to make such amendments in the bill as would
be necessary under its altered title, and to include in the schedule
such other birds as they might think desirable. At this stage of
proceedings Mr. Clare Sewell Read, M.P., who, as a representative
of the agricultural interest, had most properly been placed on the
Committee, requested me to furnish him with a list of such birds
as might without prejudice be added to the schedule, including of
course those insectivorous kinds which render essential service to
man, or those which, from their rarity or the beauty of their
plumage or song, need special protection. Of the twenty names I
selected, all but three (the blue, marsh, and coal tits) will be found
in the schedule of the new Act. Many of them were proposed
and carried by Mr. Read himself, and naturalists are specially in-
debted to that gentleman for the introduction of the bittern
(strangely enough, omitted from the Wild Fowl Bill) and the
beautiful, and therefore persecuted, bearded tit of our Norfolk
broads. Looking at the schedule, however, as it now stands, it
would be as difficult to explain why certain birds are included, as
to find a satisfactory reason for the exclusion of others. Why the
robin and the hedge-sparrow should need protection in this country,
where small birds are not eaten as they are on the continent, I am
at a loss to imagine; the robin more especially, over whom the
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Protection Act”—that “silly bill,” as it was commonly termed in
the House of Commons last session—may not be visited upon the
promoters of the “ Wild Fowl Protection Bill,” who are in no way
responsible for its altered title or provisions; whilst they have the
mortification of finding their chief object, viz.—the protection
during the hreeding season of such wild fowl as have a marketable
value—all but defeated by the alterations made in the penal clauses.
That much undeserved censure has already been passed upon
them, I am well aware, but will content myself with citing one
case in point. An article appeared in Land and Water for July
20th, 1872, in which the writer, after deprecating the omission
from the schedule of the lark and blue titmouse, remarks, “ The
omission of some other birds implies sad ignorance on the part of
the promoters.” Now, unfortunately for this individual, (who,
writing for a sporting and natural history journal, should have
been an authority,) he objects not only to the ¢ Wild Birds” but
to the “ Sea Birds’” Protection Act, on the ground that egging is
prohibited, as well as the slaughter of the parent birds. The fact,
however, that an egging clause, originally inserted in the Sea Birds’
bill, was thrown out in the House. of Lords, and that no such
clause ever formed part of the Wild Fowl Protection bill, flings
back the charge of ignorance upon this anonymous critic, who
stands further convicted of having thus written without troubling
himself to read either of the Acts in question.

As I stated last year, my opinion has always been that no Wild
Fowl Protection Act will prove effectual without some provision’
for preserving eggs * as well as birds, local records too plainly indi-

¢ It does not appear to be generally known that under an Act passed in
the reign of William IV., (1 and 2 William IV, c. 32, 5. 24,) a penalty
attaches “for destroying or taking eggs of game, &c.,” by which itis enacted
that ¢ if any person not having the right of killing the game upon any
land, nor having permission from the person having such right shall
wilfully take out of the nest or destroy in the nest upon such land the eggs
of any bird of game, or any swan, wild duck, teal, (including the garganey,
of course), or widgeon, or shall knowingly have in his house, shop, possession,
or control, any such eggs so taken, every such person shall on conviction
thereof before two justices of the peace, ferfeit and pay for every egg so
taken or destroyed or 8o found in his possession, &c., such sum of money not
exceeding 5., a8 to the said justices shall seem meet, together with the costs
of the conviction.
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was to forfeit and pay for every wild fowl killed, wounded, or
taken, “such sum of money not exceeding £1, as to the justices or
sheriff shall seem meet, together with the costs of the conviction
but with the introduction into the schedule of the robin, hedge-
sparrow, et id genus omne, arose, no doubt, an impression in the
minds of the Committee, that the same penalties would be quite
disproportionate in the case of such ¢ small deer,” and consequently,
that most important clause now enacts that any offender against
the Act, shall “for a first offence be reprimanded and discharged,
on payment of costs and summons, and for every subsequent offence
forfeit and pay for every such wild bird so killed, wounded, or
taken, or so exposed or offered for sale, such sum of money as,
including costs of conviction, shall not exceed five shillings, as to
the justices or sheriff shall seem meet.” Now this, I imagine, so
far as the majority of the small birds is concerned, will result in a
total absence of prosecutions, whatever cases may occur, in the
¢ close time,” of their being “killed, wounded, or taken ;” and as
regards the rarer species, whether of wild fowl or song birds, even
though prosecutions may be occasionally instituted, I am far from
hopeful as to the deterrent effect of a reprimand with costs, for
the first offence, or a bs. penalty and costs, for any subsequent
conviction, upon the class of men most likely to transgress the
law. Will Lady Coutt’s nightingales be more secure, though an
Act has been passed in their favour, whilst any birdcatcher (who
in all probability would not be taken for his first offence,) can
make a sovereign at least of every male bird that he succeeds in
getting well on to food in confinement, and can afford, therefore,
to risk subsequent convictions at the rate of 5s., including costs ?

I can foresee, also, in cases of prosecution, some little difficulty
in identifying species, owing to the number of provincial names
attached in different localities to some of our smaller British birds.
In Mr. Johnstone’s bill, birds having various aliases were entered
two or three times over under different synonymes, as, for instance,
the common dunlin appeared also under the name of oxbird, purre,
plover's-page, and stint ; but with the birds subsequently added,
this course was not adopted, and it may, therefore, become a nice
point of law, whether a man brought up for killing a hedge-
sparrow, and who asserts that he never heard of such a bird, but
that what he killed was a *“Dickey Dunnock,” (a North country



111

term for the same, but not in the schedule,) would be liable to
conviction? In proof of the difficulties attending this part of the
question, I have appended to these remarks an alphabetical list of
the birds included in the schedule, to which I have added, in
brackets, the most common provincial terms by which they are
known in England and Scotland.

Avooer [Shoehorn, Yelper, Clinker], BirrerN | Bottley-bump, Mire drum,
Bog bumper), '

Brackoar | King Harry blackcap,] CH1rvcHAFF [Chip chop],

Coot | Bald coot], CRERPER [ Tree creeper], CrossBILL [ Skelapple],

Cuckoo [Gowk], CurLEw [Whaup,* Whitterick), Dorrerer [Foolish
dotterel),

DuxLIN [Sea snipe, Ozbird,* Plover’s page,* Purre,® Stint*),

FrycarcHER [ Wall, beam or bee-bird), GREENSHANK,

Gopowir [ Yharwhelp or yarwhip, Godwyn, Poor willie],

GoLDEN-CRESTED WREN [ Marygold finch, Tidley goldfinch],

GoLpFINCH [Draw-water, Goldie, King Harry redcap, Goldspink,
Thistlefinch),

HawriNoH or GrosBEAR, HEDGE Sparrow [Hedge warbler, Dickey,
Dunnock, Winter fauvette),

KinarisgER, LANDRAIL |Corn-crake], LapwiNa [Pewit,* Peeseweep,
Green plover),

MavvLARD [Male of Wild Duck], MARTIK,

Moor or WATER HEN, NIGHTINGALE,

Ni1gaTIAR [Fern owl, Goat-sucker, Churn owl, Night chur, Wheel-bird,
Dor-hawk),

Nuraarcu [ Nut-jobber, Nut-cracker], OWL, PHALAROPE,

Preir | Titlark, Grey-cheeper, Moss-cheeper, Titling], PLOVER,

Poonarp [ Dunbird),* QuaiL, REprPoLE, REDSHARK [Red leg, Pool snipe,
Sandcock),

RepsTarT [ Redtail, Firetail], RoBIN REDBREAST,

Rurr and RERVE, SAND GROUSE, SANDERLING,

SANDPIPER [Summer snipel*

SeALARK [Stonehatch,®* Ringed plover, or Dotterel),

SHOVELLER [Spoonbill], S18KIN [Aberdevine), SN1pPE,

SroonBILL, S8ToNE CURLEW [ Thicknee,* Norfolk plover]

SroNEoHAT [Moor titling), S8warLrow, SwaN, Swirr [Devlin screamer,
Black martin],

Teav, TirMouse LoNg-rAILED [ Bottle tit, Long-tailed pie, Poke pudding,
Mun ruffin),

TirMoUsE BEARDED | Reed pheasant], Waarain [Dishwasher, Quaketail,

WARBLER DARTFORD, WARBLER REED,

WarBLEr SEDGE |Sedge-bird, Reed fauvette, Blethering tam],

WaEATEAR | Fallow smich, White-rump},
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WaiNoBAT [Furze chat]l, WaimBreL [May bird, Half curlew, Curlew
Jack, Tang whaap),

WipaeoN [Smee], Woopcook,

WoopLARK, WooDPECKER [Rain-bird, Hew-hole, Woodspite, Yaffel,
Popinjay, Witwell],

WrEN [Jenny wren, Kitty wren],

Woop WREN [ Willow warbler, and Wood warbler),

WRYNECK [Cuckoo’s mate or leader, Snake bird, Emmet hunter).

Those marked with an * are included in the Schedule, but are Synonymes only, and
not distinct species, as in the case of the Dunlin, which is entered under four other
names. The Schedule thus includes 69 distinct species, and 10 Synonymes.

N.B.—The words Flycatcher, Martin, Owl, Plover, Pipit, Sandpiper, Teal,
Wagtail, Woodpecker, and Wood Wren, include such species of vach
class or family as breed in this country.

VII
MISCELLANEOUS NOTES AND OBSERVATIONS.
MaMmALIA.
By T. SourHWELL.

Warer SHREW (Sorex fodiens, Pall.)—In my list of Norfolk
Mammalia, read before this Society in February, 1871, I stated
that I could not claim this species as a Norfolk animal from
my own observation, or on the authority of any of my corres-
pondents ; as both Messrs. Paget and Mr. Lubbock mention it in
their lists as found in Norfolk, although rather rare, and as every
probability seemed to be in favour of such being the case, I
included it on their authority. Since Messrs. Paget’s list, dated
1834, and Mr. Lubbock’s, so long back as 1845, I have seen no
notice of its occurrence. Although for some years constantly on
the look out for this pretty little shrew, it was not until September
last that I was rewarded with success. Those who were present
will remember with pleasure the excursion made by this Society to
South Walsham and St. Bennet’s Abbey, on the 11th of September,
1872 ; it was as we were returning to our boats, after inspecting
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Nore. Since the above was communicated I have obtained two
other specimens, both of which differed from the normal type of
either Sorex fodiens or remifer. The upper part in both instances
was nearly black, the under being iron grey with no trace of the
chesnut throat. Professor Bell kindly examined one of these for
me, and pronounced it to be & variety of S. fodiens. He also
informs me that many others have been observed intermediate
between the normal water shrew with the under part pure white,
and the so-called oared shrew with that part nearly as dark as the
back, and that it is now believed Sorex remifer is merely a variety
of S. fodiens.

ORNITHOLOGICAL NOTES FOR 1872—3.
By H. SteveNson.

Sxowy OwL (Surnia myctea.) Since the vccurrence of the
immature bird of this species, noticed in our Tranmsactions for
last year, a hitherto unrecorded Norfolk specimen has come under
my notice. This example, also in immature plumage, is now in
the possession of the Rev. W. G. Wilson, of Forncett St. Peter,
who has kindly furnished me with the following particulars. It
was first seen by him twenty-five years ago, at the house of the
late Rev. F. Bevan, of Carleton Rode, by whom he was informed
that it had been shot in that parish some years before; and he
subsequently purchased the bird at the sale of Mr. Bevan’s effects.
The Rev. Thomas Fulcher, of Old Buckenham, an old friend of
Mr. Bevan’s, also remembers his stating, on more than one occa-
sion, that this owl was shot at Carleton Rode; and whilst he is
certain that it was not in Mr. Bevan’s possession when he made his
acquaintance, in 1824, is inclined to fix the date of his first seeing
it about the year 1830.

Dipper (Cinclus aquaticus.) A specimen of this accidental
visitant to our coast is recorded by Mr. J. H. Gurney, in the
Zoologist, s.s., p. 3103, as having been shot by Mr. R. W. Ketton,
(in whose possession it now is,) at the side of a pond, in Felbrigg
Park, on the 18th of April, 1872. This bird, like nearly all that
I have examined, killed in this county, has the black breast of
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Braor REDSTART (Pheenicura tithys.) An adult male of this
species was observed by Mr. Howard Saunders, on the 15th of
May, in a field by the side of the Cromer road, near the Erpingham
tollbar. This species is decidedly rare in Norfolk ; an adult male,
in my own collection, killed at Hoveton, in March, 1870, and
some three or four females, procured at Yarmouth in 1848 and
1849, being, I believe all that have hitherto been identified in this
county. The appearance of the two males in spring, and the females
in October and November, is somewhat remarkable.

OCOURRENCE OF THE CONTINENTAL CoAL TITMOUSE IN NORFOLK.
Messrs. Sharpe and Dresser, in their new and exhaustive work on
The Birds of Europe, have recently pointed out the specific dis-
tinctions existing between the European coal titmouse, the true
Parus ater of Linnzus, and the coal tit of the British islands, for
which they now propose the scientific appellation of Parus britan-
nicus. That the continental form occurs occasionally in this
country was ascertained by the authors, through the examination
of two Norfolk killed specimens, in the collection of Mr. J. H.
Gurney, jun., one procured at Northrepps in January, 1866, and
the other at Lakenham, near Norwich, in the spring of the same
year. That the continental coal tit, as now distinguished from our
own familiar species, will be found, by careful observation, to be a
winter visitant to other counties in England as well as to our
eastern coast, is not less certain, I think, than that further research
will prove it to be an annual migrant from the Scandinavian
forests ; but it has yet to be ascertained whether the British coal
tit, at present met with only in this country, ever migrates to the
Continent during the winter season. The true Parus ater is
generally distributed throughout Europe, but is more abundant in -
the northern parts, and like most allied continental forms, differs,
chiefly, from our insular species, in the more vivid tints of its
plumage ; it is also slightly larger in some of its measurements.
The chief distinctions in plumage, as given by Messrs. Sharpe and
Dresser, seem to be that, in Parus ater the back is “a clear slaty
blue,” in Parus britannicus *“greyish, with a strong wash of
yellowish olive,” and in the former, the buff colour of the flanks
has a richer vinous tint. This discovery adds a new species to the
Norfolk list.
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(which has also occurred in this county,) in the 3rd Ed. of his
British Birds, gives but. one instance of this American species
having been recognised in England—a male found dead on the
shore at Exmouth, on the 17th of October, 1845 ; and I am not
aware that it has been met with since. Whether Mr. Gurney’s bird
came on board the Beecher Stowe in mid-ocean, or near land, is .
not known, but being still alive when brought ashore, though in
so deplorable a condition, it could not, I think, have been long
before the arrival of the vessel in port. Mr. Gurney has very
kindly placed this most interesting bird in my aviary, where, like
other crossbilis, it climbs over the wires, after the manner of a
parrot, by aid of its bill and feet, and feeds out of the hand with
perfect confidence. In drinking from a shallow pool it lays its
head' down sideways and thus sips the water, without inconveni-
ence from its crossed bill, a peculiarity I have never seen recorded
of the crossbill tribe. It is not an unusual circumstance, I under-
stand, for common crossbills, caught on board smacks and coasting
vessels, to be brought into Yarmouth.

LarLanp BunTtiNg (Plectrophanes lapponica.) 1 last year
recorded the occurrence, in Norfolk, of a bird of this species, a
somewhat rare visitant from Northern Europe, and have now to
mention an hitherto unrecorded specimen, purchased by Mr.
Gurney, of Harvey, at the same time with the American crossbill.
This example, an adult male, in part change from summer to
winter plumage, was netted in the ¢ Californian Gardens,” at
Yarmouth, in the autumn of 1868, and was kept alive by Harvey
for three years when, dying during the moult, it was stuffed by
him as it now appears.

HawriNcr (Coccothraustes vulgaris.)—The mild winter of
1872-3 has been as remarkable for a large influx of this species
as the severe season of 1859-60 ; and though it is to be feared that
many of our home bred birds are amongst the slain, still their
simultaneous occurrence in more southern counties, as well as
in Suffolk, would seem to indicate a very considerable migratory
movement. The time of their appearance also corresponds to that
of previous seasons, extending from the beginning of December to
the first week in March, and although the larger nuunber have been
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other injury. In the most adult birds the yellow markings on the
outer webs of the primaries are carried round the tip of each
feather, with a more or less clearly defined white edging. One
bird killed this season, a female by dissection, differs from any I
. have ever seen, (though I have handled more than a hundred
freshly killed specimens at different times,) in having no wax tips
at all even in the most rudimentary state; I believe the bird
from its general appearance to be a young female, but as even the
nestlings are known to show this peculiar feature, this is no
question of age ; nor can I positively state any reliable distinction
between the sexes, short of dissection; young males and females
and adult males and females, being, relatively, so much alike.
Yarrell's statement that females have never more than five wax
tips, is inaccurate, as I have dissected specimens with six and seven
in each wing; the yellow and white markings on the primaries,
being, in these birds, as fine as in any adult male. By far the
larger number of the birds killed here this winter, have proved to
be males. Besides a few stragglers, we have had no waxwing
years since the memorable winter of 1866-7, when between the
17th of November and the 7th of January, 144 specimens
were killed, to my knowledge, in Norfolk only, and - their
abundance was noted in many other counties. Throughout that
time the weather was extremely severe. Mr. Thos. Southwell
when dissecting several of those vecently sent to Norwich for
preservation, found, in the stomachs of all but two, the remains ot
white-thorn haws; the exceptions had been feeding on privet
berries, the whole intestinal canal being stained a rich purple.

FLETCHER AND SON, PRINTERS, CASTLE WORKS, NORWICH,
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ADDRESS

Read by the President, Mr. FrepERIC KITTON, to the Members of the
Norfolk and Norwich Naturalists’ Society, at their Fifih
Annual Meeting, held at the Norfolk and Norwich Museum,
Maroh 8lst, 1874. '

Lapies AND GeNTLEMEN—I must, in the first place, thank you for
the kind forbearance you have shown towards my many ahort—
comings during my Presidency.

I accepted the honour with considerable reluctmce, as I was
fully aware of my unfitness for the position in which you placed
me. You will, perhaps, remember, when I accepted the Presidency
of this Society, I stated that my studies had been chiefly of those
minute forms of life which require the assistance of the microscope
even to see them, and the highest powers of the instrument to study
their details.

This branch of natural history, unfortunately for mpyself, does
not come under the cognizance of this Society ; if it had I might
have passed through my year of office more to my own satisfaction.
I hope in future years the study of microscopic life may find a
place in. our programme. (The Leeds Naturalists’ Field Club has
formed a section for microscopic investigation, and an excellent
microscope for the use of the members has been purchased by
subscription.)

In accordance with the custom of this and other Socletles, I now
proceed to call your attention to the papers and lectures given
during the past seesion, and I cannot help expressing my regret
that so little has been done in that direction during my official year.
I find on looking through our minute book, that only seven papers
and two lectures have been given during the last twelvemonths ;
this, I think, is not creditable to a Society numbering some 120
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members, and I hope my successor will be able to report more
favourably at the termination of his year of office.

The first of the two lectures given by the Rev. J. Bates, con-
sisted of his observations on the planet Mars, which during the
earlier portion of last year, was in a more than usually favourable
position for observation. The reverend gentleman was listened to
with much interest by the members present, and a discussion took
place on the probable physical condition of the planet as deduced
from his telescopic appearance. The second lecture consisted of a
brief but lucid description of the methods about to be used for the
observation of the forthcoming Transit of Venus: both lectures
were illustrated by diagrams. Although these subjects belong
rather to physical than biological science, they were listened to
with much interest. : ‘

‘We are indebted to Mr. Wheeler for a paper on Breeding Lepi-
doptera in confinement. This paper was of perhaps more than
usual interest, containing as it does many natural history facts.
The breeding and rearing these forms in confinement, seems to me
to be of much more importance than mere collecting, as it affords
ampler means of studying the amount of variation and the changes
produced by external conditions than the capture of a large number
of specimens in the ordinary manner. As this paper will be pub-
lished in the current part of our transactions, I will not occupy
your time by a more detailed description of its contents.

Mr. Bridgman read a short paper on the nesting of a British bee
(Prosopis,) formerly supposed to be parasitic. I also find that he
has given a second and more elaborate paper on  British Bees,”
describing their classification, habits, and physical structure. This
class of insects seems to have received but little attention from
naturalists, and the popular knowledge of them is probably con-
fined to some two or three species ; I am therefore glad to find that
Mr. Bridgman is still assiduously studying them,

Mr. Geldart has given us a short but able resumé of Sir John
Lubbock’s valuable monagraph of Colembela and Thysanuras, in:
which he (Mr. Geldart) called the attention of the members to the
fact that the author agrees with Brauer, that the genus Csmpodes
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retains the form of the primitive insect stock from which most if
not all of the present order of insects have diverged in different
directions, and to a greater or less degree.

Fritz Miiller, in his ¢ Fiir Darwin,” expresses t.he opinion that
there were perfect insects before there were larvee or pups. This
8Sir John doubts, holding that the first stage of the primitive insect
was an apod fleshy vermiform grub. Sir John also differs from
Meinert, who holds that Campodea retains its larval form all its life
without undergoing any metamorphosis, while Sir John considers
that it emerges from the egg in the form of a perfect. insect, thus
escaping any necessity for metamorphosis.

The difficulties relating to the formation of the mouth in insects
are overcome in Sir John’s opinion by the intermediate form of that
organ in Thysanura, which might develop in one direction into the
Suctorial, and in the other into the Mandibulate type.

Mr. Geldart pointed out that two difficulties seemed to him to
remain untouched—viz., that if the original insect stock had no
metamorphosis, but emerged from the egg perfect, it was difficult
to conceive how the process of metamorphosis ever originated ;
whilet on the other hand, if the normal growth of insects required
metamorphosis, it was still more difficult to understand how the
intermediate stages could ever be lost.

Botany has been very poorly represented this year. Mr. Corder
gave us one very short paper on the botanical characters and medi-
cinal properties of Podophyllum, and a second was read by your
President on the Fly fungus (Empusa musca.)

The occurrence of Limulus polyphemus off the coast of Holland,
has been noticed in a paper read by our Honorary Secretary Mr.
Southwell, in which he calls attention to the fact that this form is
coeval with the Trilobites. He also described at some length, the
remarkable structure exhibited in this singular crustacean. At
the February meeting, Mr. Southwell read an extract from a paper
by Mr. W. A. Lloyd, of the Crystal Palace Aquarium, which dis-
pelled the mystery of the occurrence of this species so far from its
normal habitat. .

Mr. Lloyd, writing to the ¢ Zoological,” for February, 1874 (see
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p. 3845,) states that in the year 1866, he was engaged in the
Hamburgh Aquarium, and obtained from New York and its
neighbourhood, many more King Crabs than he could accommo-
date in that institution, or succeed in disposing of otherwise.
Unwilling to destroy them, he conveyed them on board one of the
London steamers, with instructions to a man on whom he could
depend, to ‘throw them all overboard when the steamer got fairly
into salt water a little on the British side of Heligoland.” This he
had evidence was faithfully done, so there can be little reason to
doubt that those caught off the coast of Holland are the same
introduced by him in August, 1866, or some of their descendants.

Milne Edwards has been recently investigating the circulating
apparatus of Limulus, and he says that it is more perfect and com-
plicated than that of any other known animal ; the venous blood
circulates for a considerable distance enclosed in vessels with distinot
walls separating them from the adjacent organs.

‘Whilst regretting the few papers that have been placed before us
this year, I am glad to find that the Transactions will not be less
valuable on that account. We are able to publish two very
important additions to our Fauna and Flora of the county—viz, a
list of Norfolk fishes, with remarks and introduction by Dr. Lowe,
of Lynn; and an elaborate descriptive catalogue of the Norfolk
Lepidoptera, by Mr. Barrett. We have, I think, much reason to
ocongratulate ourselves on obtaining the assistance of two gentle-
men, whose names are a sufficient guarantee of the correctness
of their respective lists. Mr. Barrett's list, which is very complete,
and is published as an additional part, will, I have no doubt,
be eagerly sought after by those interested in the study of the
Lepidoptera, and probably induce many to visit us in the
hope of obtaining some of the rare forms which find a habitat in
this county. I cannot help expressing my great regret (and I am
sure yours also,) that Mr. Barrett will no longer be able to give us
his valuable assistance as herctofore ; in losing him the Society has
lost a member who cannot soon be replaced. I must aled
congratulate this society on the publication (by permission of the
Meteorological Society,) for the first time in our Trensactions, of
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the Summary of the Meteorology of Norwich ; and our thanks are
specially due to Mr. John Quinton, jun., their registrar, for a con-
densed summary of the reports for the past four years.

Our excursions have been more than usually successful : that to
Costessy Park, by the kind permission of Lord Stafford, was
attended by upwards of thirty members.

The visit to Herringfleet Hall and Fritton Decoy, by the kind
invitation of Lieut.-Col. Leathes, was also numercusly attended,
and was thoroughly enjoyed by the visitors.

The visit of the Society (by invitation of J. H. Gumey, Esq.) to
Northrepps Hall and Cromer, was replete with interest ; the fine
ornithological collection at the hall was inspected under the
guidance of Mr. J. H. Gurney and his sons, who spared no pains
to make the visit interesting and instructive.

As something more than a brief resumé of the year's work is
expected in a Presidential address, I perhaps cannot do better than
make a few remarks on a subject which has of late years disturbed
the biological world—I mean spontaneous generation. The
doctrine of spontaneous generation is mo new thing. Many
centuries ago, the sudden appearance of certain organisms was
attributed to spontaneous generation, but when more accurate
observations were made, it was found that the supposed spon-
taneously produced forms were, after all, generated from seeds or
eggs ; the microscope has also helped to dispel many erroneous
notions in connection with that theory.

The belief in spontaneous generation, or Abiogenesis, for many
years nearly extinct, was revived by some French Savans. Pasteur,
for example, who conducted many experiments in a much more
careful manner than had ever been done before, and with results
that seemed to prove that life might originate de novo, from that
which had no life. The opponents to Abiogeny repeated the
experiments with still greater care, to exclude the presence of
05pecies, and found that living organisms now rarely made their
appearance, but there was no doubt that they were oceasionally to
be detected after the most carcful manipulation ; thus the battle
has raged between Panspermiy and Abiogenesis. Dr. Bastian,
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who may be fairly termed the champion of the latter theory, has
made innumerable experiments with even greater care than any of
his predecessors, and with results that seem to prove that life may
originate de novo.

Unfortunately his experiments are repeated by Ray Lancaster
and others, every precaution being taken to exclude or destroy any
germs that might produce living organisms, and the result is the
total absence of all life; thus the settlement of the question as to
the production of life, de novo or ab ovo, seems as remote as ever.

The fact of the evolution of the more highly organized from the
simpler forms of life, seems at first sight to be of far easier proof
than that of Abiogenesis. The thin pellicle which forms on the
surface of fluids, in which animal or vegetable matter has been
macerated, affords an opportunity for continuous observation, and
Dr. Bastian has made various experiments, which seemed to show
that vibrios bacteria and monads did develop into higher forms,
but other experimenters have not been so successful. It seems to
me quite possible that-the decay of the simpler organisms may have
formed a suitable pabulum for the growth and development of the
higher forms, as the decay of the lichens and mosses on the barren
rock, has enabled the spores of ferns and seeds of grasses to obtain
foothold, they in their turn have decayed, and thus conduced to
the growth of small trees and shrubs, and lastly of large trees ;
this is no fanciful supposition, but what we know to be now
taking place on the coral reefs and islets of the Pacific; arguing
from analogy, it would be as reasonable to suppose that the
gigantic palms with which some of these islands are clothed were
developed from the mosses and lichens that first occupied the dry
land as to imagine that the rotifers, &c., were developed from the
vibrios and monads of the proligerous pellicle.

Some very interesting and valuable experiments have been made
by the Rev. W. H. Dallinger and Dr. Drysdale, on the growth and
development of some forms of monad life, the results of which they
have published under the title of * Researches in the Life History *
of a Cercomonad ;” and as these results seem to have important
bearings, not only on spontaneous generation, but also on the
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doctrine of evolution, I do not hesitate to give a short resumé of
their labours.

They remark that in studies of this kind, it is necessary that
thdy should be made without a break in observation, through all
the changes that the form under examination may undergo, and
then by repeating the observations, decide on the stability or other
wise of the form. For work of this kind to be effective there must be
more than one observer, in order that these observations may be un-
broken as far as possible, and also to secure a mutual as well as a
double confirmation. In order to carry out these observations,
they employed an arrangement by which they were enabled to
keep the same drop of fluid under examination from eight to four-
teen days, when placed under the highest powers of the microscope.
The form examined was obtained by macerating a cod’s head for some
months. The striking similarity of form and structure in all the ex-
tremely minute monads, makes distinction of form almost impossible,
whilst the tendency of individuals to vary from the type form,
makes it unsafe. But physiologically and morphologically the
recurrent cycle of sequence is unerring.

The form of this monad is described by the author as being a
long oval inclined to an egg shape; at the narrow end a sharp
conical projection might be observed, and from it proceeds a
delicate flagellum, about twice the length of the body ; under this a
longer flagellum may be detected, by means of which it is enabled
to anchor itself. Its mode of increase, and at one time supposed
to be its only one, is by fission, but by long and continuous obser-
vation, they detected the conjugation of the free form. The
authors remark that ¢ the form on which our constant labour had
been bestowed, passed through a series of remarkable changes, all
and every one of which might be taken fur a distinct and inde-
pendent creature, but that we have traced it through all its transi-
tions, and seen it pass from one into the other. We find that
these changes are always alike. The stability of their recurrence is
as complete as that of any entomological form. But we had one
very important investigation to complete. On this we were work-
ing with the highest powers, when our attention was arrested by-
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the appearance in the fold of a form very similar to the one with
which we were so long familiar, but manifesting an entirely dis-
similar behaviour.

“The new comer was, roughly speaking, like the old form in shape
and size, but instead of two flagella at one end, it had a single
flagellum at each end, and it was multiplying with great rapidity.
Reasoning from what we knew, we felt assured that this was not .a
capricious development of our old friend, whose life history we
had almost compassed.”

The form above mentioned was carefully watched, dnd fission was
found to take place in the following manner. The first indication
that it was about to take place was that the body became squarer,
more plastic, and subamboid ; a slight but sudden constriction
of the sarcode ensued, which gradually increased ; at the last stage
a stretching of the constricted part of the sarcode took place, the
flagella lashing with great force. As the sarcode stretched it
became finer, no more being extended from the now perfectly
divided bodies, having reached its final length, the attenuated
sarcode suddenly snaps. Taking an average of forty cases they
found that this entire process was completed in about four minutes
and forty seconds. The observers found that this mode of increase
might continue without any change, for eight days at least.

Many of the organisms in question all at once appeared to be
pouring out & delicate sarcode, nevertheless they moved with
great freedom, the flagella rapidly vibrating, the sarcode increasing
in size all round the organism, but was of extreme tenuity. In
the course of seven hours there were several in the field moving in
all directions, and at length two touched each other. A rapid
blending -of the sarcode now ensued, and the flagella disappeared ;
they were constantly watched, the ameboid sarcode of each blended .
with the other, and at length the bodies touched and began to
unite. Their union was now rapid, and at length they became a
mere cyst—with a very decided investment. Having reached this
condition and become slightly yellow in hue, an apparent thinning,
of the integument of the cyst ensued. It became suddenly rent all
round, and retracted towards the centre. Up to this time they had
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employed a magnifying power of 2500 diameters. (I may perhaps
make this amount of amplification clearer to my non-microscopic
friends by asking them to imagine an object one inch in length
subject to this enlargement, it would then be equal in length to 69
yards.) With this was perceived that the ruptured cyst was
pouring out what at first sight appeared like a viscid mass, but
when examined in a more dispersed condition, presented the
appearance of minute granulation. Under a still higher power it
became evident that a dense mass of granules inconceivably small,
were» being emitted from the cyst. This observation, being of
great importance, was repeated with the same results. It mow
became desirable to study the future of those infinitesimal spores,
which even with a power of 2500 diameters, were only visible from
their enormous aggregation (the authors endeavour to give some
idea of their minuteness by figures of other minute forms placed in
juxtaposition. You will, perhaps, be able to form some notion of
their extreme minuteness, when 1 tell you that a dot 535 of an
inch in diameter, would be visible to the unassisted eye, and these
spores, when magnitied 2600 times, were only visible when in
masses.) After watching them without intermission for six hours,
the granules were found to have gradually increased in size. After
the expiration of nine hours the flagella were distinctly seen, and
in somewhat less than twelve hours, the normal size of the parent
form was attained, and in about forty minutes after fission began to
take place. This continues from two to eight days, when every-
thing as before described commences.

These observations are of great value, as they have determined
the actual life history of some of those singular forms of life, and
which were often supposed to be merely early stages of higher
organisms ; but in no case have the authors been able to detect any
development into. more complex forms, and as their observations
extended over three years, the number of individuals observed
must have been something enormous. These experiments seem to

*me to be almost conclusive that Abiogenesis is a fallacy arising from
the extreme minuteness of the spores of all those simple organisms,
and the impossibility of excluding their presence. Messrs. Drysdale



16

and Dallinger are now experimenting on the effects of heat on
the fully developed form, and also on the germs, from which it
seems that while the former are destroyed by a moderate heat, the
latter can resist a high temperature. The result of these experi-
ments have just been published, and it appears that while the form
which gave birth to minute living organisms were scarcely able to
survive a temperature of 82-22 c. (nearly 180 Fahrenheit,) the
sporules withstood a temperature of 148-88 ¢. (or nearly 300 Fah.)
The study of these minute and apparently lowly organized forms,
appears to me to be highly necessary for the determination of the
truth or error of Darwinism; and as far as my very limited
researches have gone, the evidence derived from such study is not
in favour of the Darwinian hypothesis. There appears as much
persistancy of type in the monad above alluded to as in the
highest forms of life. We do not find them developing into
Rotifers or Tardigrada, any more than we find a sheep developing
into a greyhound. I shall perhaps be reminded, that in the latter
case I have overlooked one very important element—viz., time, and
therefore no change could possibly be discernible during the life-
time of an observer. This objection would, however, hardly apply
to the monads, of which something like 180 generations would be
'produced in the course of one year. Now if a series of observa-
tions are extended over three years, 540 generations would have
been produced ; this would be equivalent to many thousand
years of production in the higher orders of mammalia. I might
cite many similar examples if time permitted, I must, however,
call your attention to those remarkable forms of vegetable life
—the Diatomaces ; they made their first appearance as late as the
Miocene epoch, and then they occur in enormous quantities, but we
have no trace of any earlier analogous form from which they could
have been developed. Recent observations also tend to show that
in all probability no form had become extinct or even altered. The
keenest observer could not detect a difference between a fossil
diatom, provided it was uninjured, and one that was living yester-
day. No trace of development into other or more complex
organisms has ever been detected, although we have the advantage



17

of a long period of time, and a large number of forms for compari-
son, the latter advantage often being denied to the student of the
remains of larger forms. If I rightly understand the Darwinian
theory, it asserts the probability that all organic forms that have
ever existed were produced from one primordial germ, which was
endued with the potentiality of development. If such is the fact,
how is it that mental has not proceeded pari passu with physical
development. The lancelet, which ranks much higher, so far as
physical structure is concerned, is far below many insects in mental
development ; and the beaver, dog, and elephant, are much beyond
the monkies in reasoning power, although the latter rank next to
man in structure. I would also remind you of difference of struc-
ture exhibited in the bones of different animals, differences so
great that it is sometimes possible, by the inspection of a small
fragment to tell to what kind of animal it once belonged. Let us
also look at the variations in size and outline of the blood cor-
puscles; will any.theory of natural or sexual selection explain
why the camel has oval and most other mammalians round discs?
or that in the musk deer they should not only be smaller than any
other species of deer, but also smaller than in any other vertebrate ?

In the vegetable kingdom we find the same minute structural
distinctions ; the starch granules, for example, exhibit such marked
differences, that the genus and sometimes the species can be
determined by a microscopical examination of a few starch grains.

It is difficult to imagine that any change in external conditions
should produce these palpable alterations in microscopic structure.
The fact that a human embryo, in its earliest stages, cannot be dis-
tinguished from that of a dog, has been brought forward as demon-
strative of the oneness of the origin of all organisms, but is it
proved that they are alike? although with the means of investiga-
tion we at present possess they appear to be so. The microscopist
is perfectly well aware that objects, which under the lower powers of
the microscope appear identical, are, when more highly magnified,
found to be distinct.

Professor Flower, in a paper in “Frazer's Magazine,” 1873,
says :—‘ Would any wise master builder, who wished to make

C
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some slight improvement in the structure of his house, pull down
the whole fabric and rebuild it from the foundations almost a
counterpart of what it was before, and do this not once only nor
twice, but again and again times without number. Yet men are
not ashamed to attribute to tke supremacy of divine wisdom a
course of conduct which in their own fellows they would recognize
as extravagantly foolish.” This comparison appears to me to be
very weak : in the first place, if by improvement is meant an
altered form, I think we shall find that the alterations are by no
means slight ; we see not only structural differences, in bone, hair,
blood, corpuscles, &c., but differences in the periods of gestation,
even in what might be considered allied forms. Secondly—the
great Master Builder does pull down and rebuild, not only struc-
tures which differ but slightly, but also those which are practically.
alike. 'What is death and decay but a pulling down of the living
structure? I am quite prepared to admit that a human builder
would be considered mad, if in order to effect trifling alterations he
were not only to utterly destroythe original building, but even to
break up the building materials into their original elements. There
exists one grand distinction between the Divine and the human
architect ; the former destroys or builds up by an effort of Divine
will, the other can only do so with infinite trouble and expense.

Professor Flower, a few pages further on, remarks :—* As the ex-
tinction of species is still going on, and yet the world seems to
present as great a variety as ever, the introduction of species is
admitted as possible and probable; and if the introduction must
take place by original creation, it has been well put by a distin-
guished man of science that any morning you might find an
elephant standing on your lawn just created.” I think if we
examine this passage we shall find more fun than argument in it.
The few forms that we know have become extinct, have not been
replaced by previously unknown species, and when new speecies
are discovered there is no evidence that they did not live at as a
remote a period as any of the longest known living forms.

The transformation that insects and the lower forms of life un-
dergo, is an argument frequently nsed in favour of evolution ; and
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it is certainly somewhat startling to find that a maggot, or cater-
pillar develops into a form from which it differs in almost every
respect. Take the common maggot for example, and compare it
with the perfect form, and we find a legless, wingless object, with
scarcely any traces of organs of any kind, becoming by some pro-
cess which eludes the most acute observer, a highly organized
oreature, with wings, legs, and internal organs highly developed ; a
delicate respiratory and nervous system, and a tongue or proboscis
remarkable for its complicated structure.

The change which takes place here appears to be far greater
than would be necessary to develop an anthropoid ape into a man.
‘We do not, however, find that this change is progressive. The fly
does not produce any form superior to iteelf, but only a maggot.

Our supposed remote ancestor the Ascidian larva becomes more
imperfect when it assumes the perfect form ; it is only during its
larva state that it bears any resemblance to a vertebrate.

It is somewhat remarkable that the naturalist has no difficulty
in placing in their proper orders those forms which might be sup-
posed to be transitional, such as the whales, dugongs, bats, &e., or
even the platypus. It is therefore evident that we must not look
upon the whales as a link between beasts and fishes, or the bat as
connecting animals with birds.

The believers in special creation do not suppose any new forms
have been created since man made his appearance, but they do
believe that special creations of forms took place when certain
changes occurred on the earth ; and although some forms survived
through various geological epochs, yet the species peculiar to each
period died out, and were replaced by those more adapted to the
altered conditions that had taken place, and that this was done by
the power and wisdom of an omnipotent Creator.

I feel I ought to apologise for the tediousness of these crude
remarks, particularly as they are opposed to modern ideas of the
origin of species. I know I am guilty of great presumption in
demurring to a system bearing the great and honoured name of
Darwin, who, with the humility of a true philosopher, says in every
case, “may it not be s0.” It is left for his followers to dogmatise,

c 2
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and they who least understand him dogmatise the most. Darwin
himself has admitted the probability of the creation of some few
typical forms from which all others have been ultimately developed,
these type forms must, therefore, have been special creations.

I had intended to have made some special remarks on the
advantages and pleasures to be derived from the study of natural
history, and also as to the use that this and like societies might be in
teaching such knowledge. I cannot but feel that we are in some
measure to blame that the fine collections in this building are not
of greater interest to the public than they are; to the great
majority of visitors they afford but little pleasure or instruction ;
they see a handsome shell or a beautiful bird, to which is attached
a ticket bearing a long name in an unknown tongue ; but of the -
inhabitant of the one, or the physical structure and habits of the
other they are quite ignorant.

A love of Nature and the study of natural objects would com-
pete, and not unsuccessfully, with debasing or immoral amusements,
and thus in effect the flowers and the birds would become great
moral teachers. Ruskin makes the following eloquent remark,
which seems specially applicable to this subject :— They tell
us often to meditate in the closet, but they do not send us into the
fields at even; they dwell on the duty of self-denial, but they
exhibit not the duty of delight. It is not possible for a Christian
man to walk across so much as a rood of the natural earth, with a
mind unagitated and rightly poised without receiving strength and
hope from some stone, leaf, flower, or sound, nor without a sense of
the dew falling upon him out of the sky.”

“ With tender ministrations thou, O Nature,
Healest thy wandering and distracted child ;
Then pourest on him thy soft influences,
Thy sunny hues, fair forms, and breathing sweets ;
The melody of woods and winds and waters !
Till he relent, and can no more endure
To be a jarring and dissonant thing
Amidst the general voice and minstrelsy ;
And bursting into tears wins back his way—
His angry spirit healed and harmonized
By the benignant touch of love and mercy.” ( Coleridge.)
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FAUNA AND FLORA OF NORFOLK.

Parr IV. FisHes,

By JomN Lowe, M.D.
Read 29th April, 1873.

Districts which present very diverse physical conditions are
generally found to possess a corresponding diversity in their Fauna
and Flora, and the county of Norfolk forms no exception to this
rule. Possessing as it does a great variety of soil, it is exception-
ally rich in the number and rarity of forms of animal and plant
life. Nor is it less so in the class under consideration. Of the
total number of fishes recorded as occurring in Great Britain,
very nearly one half are contained in the accompanying list, and of
these many are of great rarity.

The coast line extending from Yarmouth, or rather from Pake-
field (for the natural boundary of the county would fairly include
that part of Suffolk known under the name of ‘Lothingland,”)
to the mouth of the Nene, comprises some of the most productive
fisheries in the kingdom. The bays and shallow waters of the
coast, and especially of the Norfolk Estuary, form extensive breed-
ing grounds for a great variety of fish, the young fry of which find
an abundance of food in the smaller crustacea and entomostraca
which exist in immense profusion.

The rivers of the more elevated parts of the county abound in
trout, while the extensive ¢ broads,” and the sluggish streams of
the fen and marshland districts teem with pike, carp, bream, perch,
tench, &c., and afford excellent sport to the angler, as well as a
lucrative occupation to numbers of men who depend upon this
kind of fishing for their maintenance.

It is a subject of much regret that there are not better provisions
made by law for the preservation of the young fish on our coasts.
Many hundreds of tons of small fry are annually taken in the
Estuary, and sold for manure; of these a very large proportion
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are young herring, from two to three inches in length. Ten or
twelve years ago a considerable amount of full sized herrings were
caught in Lynn waters. At the present time scarcely any are to
be had, and the young fry are also much less abundant of late years.
The practice of setting ‘stow’ nets in the river is also gradually
destroying the smelt fishery, the fry being caught in large numbers
when only an inch in length, and used as bait for eels.

The following enactments, which were formerly in operation in
Lynn waters, might with great advantage be revived in the present
day, when our flshermen are complaining of the unremunerative
nature of their occupation, heedless of the fact that it is due to
their own wrong doing.

In the reign of Elizabeth, the following were the * Special
orders to be observed by the Fishermen of the Town of
Lynn, as well for their orderly fishing in and upon the said
River,” (Ouse,) “as also for the preservation of the young
fry observed there,” &c., &o.

First, for orderly fishing.

It is ordained, &c., inter alia.

“That no man or his servant shall set any trimmer between
German'’s Bridge and the Cross Beacon, from Holy Thursday
to the first of August, but only at the shores, upon pain of
forfeiting 3s. 4d.
“That no man shall occupy any swinge of a net, but that
threepence may go through, from May-day to the 15th of
August, upon pain of forfeiting 3s. 4d.
“That no man or his servant, that go to sea, but as soon as
he hath hooked his net, shall throw the brood or fry in
again, &ec., &c.
¢ That no man shall bring any prock into the fleet, except it
be sticklings, on the forfeiture of 3s. 4d.
“If any man shall go a lading, and be found with any brood
or prock, both shall forfeit every time, 8s.”

Secondly. For the preservation of the spawn and fry of fish.

It is ordained, &o.

“The aforesaid persons, being fishermen, shall also enquire
of all offences committed against any of these laws, and
thereof make true certificate in manner as before specified ;
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and among the rest, whether any persons whatsoever do
take in this haven or river, within the aforesaid liberties of
this town, either with net or any other engine, any young
salmons, from the middle of April to St. John Baptist,
ynder the penalty of the statute in that case made and
provided.”

“Item. To enquire whether any weares be erected within the
liberties aforesaid, &e.

“Item. To enquire whether any do hang across the said haven
any nets or engines called truncks, or any other sort of nets
or engines fastened or hanged continually day and night ;
whoever shall offend herein shall incur the penalty of the
statute made the 2nd of Henry 6th.

“Item. To enquire whether any persons, with any nets,
devices, or engines, do take and kill any young brood,
spawn, or fry of fish, &c.

“Item. To enquire whether any person that fishes in the said
haven for fish, make use of any manner of nets, trammel,
keeps, heule, crele, or by any other engine, device, way or
means whatsoever, but only with net or trammel, whereof
every meshe or mask shall be two inches and a half broad.
Provided, nevertheless, that for the taking and killing of
smelts, lochies, minims, bull-heads, gudgeons, and eels, it
shall be lawful to use such nets, &c., but not to take and
kill spawn or fry of fish, under the penalty of the statute,”

Mackerell’s History of Lynn, pp. 263-4.

The authorities of Lynn are at the present time taking this
subject under their serious consideration, with a view to obtaining
an act for the better regulation of the fishery.

The primary objects of such an act should be the abolition of
river fishery during the spawning period, and a proper supervision
of the nets in use. For the smelt fishery it would be necessary to
provide stringent enactments, which would protect the spawning
grounds in the upper rivers where the greatest damage is inflicted ;
next, to protect the young fry which are taken in the ‘stow” nets
when on their way to the sea. It would be useless to regulate
the size of the meshes in these nets, as the force of the stream
draws them so closely together that nothing can pass through.
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They ought to be entirely abolished. For the protection of the
young fish in shallow water there ought to be a close season, as
well as an efficient inspection of nets. It would be of no
service to compel the fishermen to throw overboard the small fish,
as they are always killed in the trawl-nets, and it is doubtful if
very much injury is done to the fishery by these nets, beyond the
disturbance of the spawn. The greatest amount of damage is
effected by the sprat fishers, and this would be obviated by having
a close season, and by a fine inflicted on all who had undersized
fish in their boats.

The observations on which the following list is based were made
during the few leisure hours which, from time to time, could be
obtained in the midst of arduous professional duties ; and but for
the kind and ready help received from numerous friends, I could
not have hoped to make it by any means complete. To J. H.
Gurney, Esq., I would take this opportunity of expressing my
obligations for a very full list of both marine and fresh water
fishes, together with copious and careful notes of their habits and
peculiarities. To Mr. Southwell my best thanks are due for a
great variety of information, and for much valuable help. The
Rev. W. E. Dowell and R. Elwes, Esq. have kindly furnished me with
lists of fishes, and to them, as well as to Messrs. H. M. Upcher,
F. J. Cresswell, Hele, (Aldborough,) Mills, (Surlingham,) Norman,
(Yarmouth,) E. L. King, and T. E. Gunn, I would express my
gratitude.

The excellent work on the Natural History of Yarmouth, by
Messrs. Paget, has afforded a large amount of valuable material,
which I have used freely.

Sir Thos. Browne's list, written in 1662, was the first account
of the Norfolk fishes, and contains many interesting observations,
which have been incorporated in the present list. '

‘The “1’Estrange Household Book” (1519 to 1578) has furnished
some notes which, though not of scientific value, lend a certain
amount of interest from their antiquity.

Lubbock’s “ Fauna of Norfolk” has also afforded me additional
information.

The arrangement followed is that of Dr. Giinther’s Catalogue of
Fishes. The abbreviations made use of are, J. H. G.—J. H
Gurney, Esq. P.—Paget’s History of Yarmouth.



A LIST OF THE FISHES KNOWN TO OCCUR IN
THE NORFOLK WATERS.

SUB-CLASS I.—TELEOSTEL
ORDER L. —AcCANTHOPTERYGIL. FaAM. I. —GASTEROSTEIDE.

GasTEROSTEUS ACULEATUS (L.) Three-spined Stickleback.

In the Ouse immense quantities of this species are often caught
and sold for manure, or used as bait for eel. Mr. Gurney states
that in the salt marshes at Cley and Salthouse, where they are very
numerous, they appear to form the chief food of the little tern
during the nesting season.

GasTeRosTEUS PUNGITIUS (L.) Ten-spined Stickleback.
In ditches near Lynn ; not very common.

GASTEROSTEUS SPINACHIA (L.) Fifteen-spined Stickleback.
Yarmouth ; “rather rare.”—P. Mr. Gurney saw one which

was taken from the stomach of a cod-fish purchased in Norwich
market.

Fam. IIL.—PERcIDE.

Perca FruviaTiLs (L.) Perch.

Mr. Gurney has observed that “in the Yare and Bure they are
much larger near the mouths of the rivers where the water is
brackish, than higher up where this is not the case.”

A perch taken in Ormesby Broad, Sept. 4th, 1866, was recorded
by T. E. Gunn, in the “ Zoologist,” as weighing 4}lbs., and mea.
suring 18 inches in length.

LaBrax rupus (Cuv.) Bass.

Caught occasionally in the Norfolk Estuary; one which I saw
in 1865, taken by Mr. Cresswell, weighed 101bs.

“Very rarely off Breydon.”—P.

Sir T. Browne in his list mentions * the basse, much resembling
a flatter kind of cod.”
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A specimen in the Norwich Museum was presented by Mr. J.
H. Gurney.

Often caught in Blakeney harbour on hand lines baited with
Ammodytes lancea ; it varies from 4 to 6 or 7 lbs. in weight.”—
Rev. E. W. Dowell.

AceriNa cErRNUA (Giinth.) Ruff or Pope.

In the Ouse above Denver.

Mr. Lubbock speaks of it as being found “in large shoals in the
Norfolk rivers.” Paget mentions it “in the rivers and broads.”
Mr. Gurney has met with it in the Yare and Wensum. With the
former of these rivers there is considerable historical interest in
connection with this fish. ¢ Cuvier assigns the credit of its first
discovery to an Englishman whose name was Caius (Dr.) He
found it in the river Yare and called it Aspredo, a translation of
our name ruffe (rough.) Caius sent the first figure of this fish to
Gesner, who published it.”—Yarrell, vol. i, 17, British Fishes.

¢ Aspredo fluvialis pisces est, toto corpore asper, pinnis spinosis, perce
formi et magnitudine. * * * *  Locis gaudet arenosis: et
cum alibi in Britannia tum precipue in Hiero flumine (quod nostrum Nordo-
vicum alluens, in Baradenum estuarium ad Hieri ostium (Hiermouth, Yar-
mouth) oppidum tum piscatu, tum portu celebre, illabitur) frequens est,

Nostri Ruffum vocant: quod cum Latinis asperum significat, Aspredinem
piscem nominavimus.”— Caius, De Rariorum Animalium, &¢. 1670,

Spenser, in his ¢ Marriage of the Thames and Medway,” writes :—

¢ Next cometh Yar, soft washing Norwich walls,

And with him bringeth to their festival

Fish, whose like none else can show

The which men Ruffins call.”
And Sir Thomas Browne speaks of “the dspredo perca minor,
and probably cernua of Cardan () commonly called a ruff; in
great plenty in Norwich, and even in the stream of that city ;
which though Camden appropriates unto this city, yet they are
also found in the rivers of Oxford and Cambridge.”

Fau. VIL.—MuLLIDE.

Mourrus SurmuLeTus (L.) Surmullet.

In the History of Yarmouth it is stated that ¢ 10,000 were sent
in one week, in May, 1831, to the London market.” Though the
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species there mentioned is M. barbatus, it is evident these were
the surmullet —the 7ed mullet occurring but rarely. There is indeed
no satisfactory record of its having been taken on the Norfolk coast.

Sir T. Browne, in a letter to Dr. Merritt, A.p. 1668, remarks,
“we have also a mullus barbatus ruber, mineaceus or cinnabarinus,
somewhat rough and but dry meat. There is of them major and
minor, resembling the figures in Johnstone’s tab. xviii.”

Mr. Gurney writes to me ‘“the red mullet caught on the
Eastern coast (usually with mackarel) average much smaller in size
than those on the Southern coast, and seldom show any stripes at
all conspicuously. I much suspect that many of them, if examined
accurately, would be found to belong to the plain red mullet.
The large red mullet, with yellow stripes, I never recollect to have
seen taken further east than Worthing in Sussex.”

FauM. VIL—SPaRIDE.

CANTHARUB LINEATUS (White.) Black-sea Bream.

There is a fine specimen of this fish in the Lynn Museum,
which was taken in the Norfolk Estuary.

PageLLyus owenn.  (Giinth.) Spanish Bream.

A specimen taken off Sherringham was presented to the Norwich
Museum by the Rev. A. Upcher, Nov. 13th, 1846. Mr. Gurney
being a little doubtful of the correct naming of this rare fish,
through the kindness of the Museum Committee I was allowed
to have it for examination. There is no doubt that it is accu-
rately named, and that it has characters quite distinct both from
the Erythrinus and the common sea bream.

The fin rays are—p. 23 ; v. 5; a. 12. The sixth dorsal ray
shorter than the one which precedes and the one which follows it.

PaceLLUs CENTRODONTUS (Cuv. and Val.) Sea Bream.
Sherringham, H. M. Upcher, Esq. One taken June 9th, 1868 ; a
second, June 12th, 1869.

CHRYSOPHRYS AURATA. (Cuv. and Val) Gilthead.

Yarmouth, Paget ; taken once or twice. Pakefield, April, 1829,
by R. Leathes; Yarmouth, November 24th, by H. Taylor. These
are in the Norwich Museum.
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Fam, X.—TRIGLIDE.

Corrus Gomio (L.) River Bull-head—Miller'’s Thumb.

Upper Yare, Tudd, and Wensum.

Mr. Gurney sends me the following note :—*“ A water rail was
picked up near the Yare, and a little grebe in the Wensum, both
choked in endeavouring to swallow fish of this species.”

Cotrus scorpus. (L.) Father Lasher.
Very common.

Corrus BuBALS (Euphr.)
Cromer, ‘“one specimen.”—J. H. G. Norfolk Estuary. It is
also mentioned in Sir Thomas Browne’s List.

Triera cucurus (Bl) Elleck. Red Gurnard.

Norfolk Estuary, 1865, Mr. E. L. King.

Mr. Elwes has sent me a water-colour sketch of one which he
caught in the Estuary. Yarmouth.—P. Sir Thomas Browne,
referring probably to this species, mentions the Gornart cuculus
as a Norfolk species.

TrigrAe HIRUNDO (BL) Tubfish.

Norfolk Estuary.—MTr. E. L. King. MTr. Cresswell took a second
in 1864.

TricLA GURNARDUS (L) Grey Gurnard.

I have seen several which were taken in the Estuary.
Yarmouth.—-P. “Sometimes tolerably abundant on the Norfolk
Coast.”—J. H. G.

TricLa pEOILOPTERA (C. and V.) Little Gurnard.

The first specimen of this fish caught in British waters, was
taken at Youghal, by Mr. William Thompson, of Belfast, in 1837.
It has since been met with at Weymouth and Falmouth,

On 15th May, 1873, while trawling in the Lynn roads with
Mr. Elwes, I obtained a single specimen of thisrare species, of
which the following are the measurements :—Length 23 inches;
A. 18, . 8 (1st shortest, 3rd longest,) 15; . 10 ; 3rd separate and
free; first dorsal and pectoral fins dark, bluish-black; general
colour red ; lateral line to dorsal fin, rough with uni-spinous scales.
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The only point in which they differ from Thompson's descrip-
tion is in the number of rays in the first dorsal.

Agonus oarapHRACTUS (L.) Pogge.

Norfolk Estuai'y. Common,

Lowestoft.—J. H. G.

Sir T. Browne evidently describes this species :—“A little
corticated fish, about three or four inches long, answering that
which is named piscis octangularis by Schoneveldus—¢ Octago-
nius versus caput ; versus caudam hexagonius.’”

TracEiNUS DRACO (L.) Greater Weever.

Norfolk Estuary.—R. E. Yarmouth.—P. ¢ Qccasionally on
the East Norfolk coast.”—J. H. G.

TracHINUS VIPERA (Cuv. and Val) Common. Weever.

In Sir T. Browne's list this species, rather than the preceding,
is referred to, * a sting fish, wiver, or kind of ophthidion, about
Sfour inches long, with a sharp, small prickly fin along the back,
which often venomously pricketh the hands of fishermen.”

The erroneous idea that a wound thus inflicted is ¢ poisoned,’
still obtains amongst fishermen, who have a lively aversion to
these fish, and kill them with evident pleasure. They also imagine
that the fish is capable of striking a blow with scientific accuracy ;
an idea supported by Mr. Couch, who speaks of ¢ the precision
and skill” as “truly surprising.” Of the picked dog fish he
makes a similar remark. If this were so it would be indeed sur-
prising, and would be evidence of a high order of intelligence. I
have watched them carefully, and could observe only that they
make sudden bounds with their fins extended, as do many other
species, and notably the percidee and the cotti, which will also
inflict a severe wound if not carefully handled. Of the weevers, it
may be remarked that owing to their habit of lying half buried in
sand the direction of their spring is upwards.

Fam. XIL—ScLENIDE.

Screna aquira (Risso.) Maigre.
“ A specimen taken off Sherringham, in 1841, is in the Norwich
Museum.”— J. H. G. Another, “rather over five feet long, and
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weighing 84 lbs., came ashore at Thorpe, near Aldborough, 30th
Avugust, 1868.”—V'ide Heles’ Aldborough, p. 182.

Fam. XVI. —SCOMBERIDE.

SooMBER scoMBER (L.) Mackarel.

Yarmouth, “abundant.”—P. ¢ Sometimes they are of a very
large size ; and one taken this year, 1668, which was by measure
an ell long, and of the length of a good salmon, at Lowestoft.” —
Sir Thomas Browne.

Couch says the largest he ever saw measured half an inch over
two feet.

Scouser TEYNNUS (L.) Tunny.

Mr. Gurney writes :—“An immature specimen taken off the
Suffolk coast, near Southwold, I believe, is preserved in the
Norwich Museum.”

T. E. Gunn mentions one taken at Yarmouth, Oct. 6th, 1870,
6 ft. 9 in, in length, 4 ft. 4 in. in girth, weight 224 lbs.

¢ Small specimens not unfrequently taken during the mackarel
fishery.”-—Paget.

Avuxis rocEE! (Giinth.) Plain Bonito.

Two which were taken in June, 1839, off Yarmouth, came into
Mr. Yarrell's possession : British Fishes, vol. i. p. 160.

A third, also taken off Yarmouth, July 1847, is now in the
Museum of the Cambridge Philosophical Society.—T. E. Gunn.

Navcrares pueror (L.) Pilot Fish.

“ Many years since I saw a specimen freshly caught on the
Suffolk coast, and sent for preservation to the late Mr. J. Tims,
of Norwich, in whose house it was unfortunately destroyed by a
fire on the premises.”—J. H. G.

Zeus FABER (L.) Doree.

“ Hitherto considered rare, but this summer (1834,) several have
been caught on the Knowl by the turbot fishers.”—Paget.
“Occasionally but not frequently sent from Yarmouth to the
Norwich market.”—J. H. G.
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“ The Faber maximus, sometimes found very large . . . . we
often meet with in these seas, sometimes called a peter-fish.”—
Sir T. Browne.

It is sometimes taken in the Wash.

Braua RraiL (BlL) Ray's Bream.

Mr. Gurney mentions a specimen which was taken at Yarmouth,
and is now preserved in the Norwich Museum, and the Rev. E.
‘W. Dowell saw one in Norwich, Jan. 25th, 1847, which was also
caught at Yarmouth.

Lawpris LoNa (Gm.) Opah.

“ A magnificent specimen found on the breakers (Yarmouth)
Nov. 1828 ; another Dec. 24th, 1823.”—Paget.

Couch mentions another which was caught on the Norfolk coast
in 1839 (British Fishes, vol. ii, p. 134.) This is most probably
the same which is now in the Wisbeach Museum.

Mr. Foster, the curator, informs me that it was captured off
Hunstanton, July, 1839, in the presence of Messrs. Fraser and
Jecks. It is also mentioned by Yarrell (vol. i, p. 195.)

“ A specimen obtained at Eccles, July 6th, 1844, is in the
Norwich Museum.” —J. H. G.

Fam. XVIL—CARANGIDE.

TracHurus TRACHURUS (L.) Scad. Horse Mackarel

One which I saw taken in the Norfolk Estuary weighed 2 lbs.
Paget says that at Yarmouth ‘it is rarely caught and those that
are taken are generally small.”

“ Frequent off Lowestoft.”—J. H. G.

¢ Before the herrings,” says Sir T. Browne, “there commonly
cometh a fish about a foot long, by fishermen called a horse,
resembling in all points the Trachurus of Rondeletius.”

Mr. H. M. Upcher tells me that he has seen large numbers of the
scad in chase of small fry along the coast at Sherringham, and so
intent in the pursuit as to be easily taken with a landing net.
The beach was quite covered with small fish which were stranded
on the shingle after leaping from the water to escape their
pursuers,
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Fam, XVIII.—XIPHIIDE.

Xrea1as Grapius (L.) Swordfish.

Mundesley—H. M. Upcher, Esq.

In August, 1865, a specimen measuring from tip to tip 10 ft.
2 in., was brought to me by some Lynn fishermen, who had found
it stranded about four miles below Lynn. There was no wound
to account for its death, and it had evidently been left by the
receding tide. My friend Dr. T. S. Cobbold, who examined it
with me, discovered in it several species of Entozoa new to science.
In the stomach there were besides some small fish, the remains of
crabs and starfishes. Sir T. Browne mentions one with a sword a
yard and a half long, taken by being entangled with herring nets
at Yarmouth.

“On the 31st Oct., 1861, a specimen 9 ft. 5 in., including the
sword, which measured 3 feet, was observed in shallow water at
Mundesley, and captured by a noose being passed over its tail —
The head is in the Norwich Museum. I tasted the flesh, and

found it very palatable.”—J. H. G.
The sword of one found in the Wash is now in the Wisbeach

Museum.

Fam. XIX.—GoBiDE.

GoBius UNPUNCTATUS (Yar.) One-spotted Goby.
Norfolk Estuary. Very common. Yarmouth.—P.

Gosrus AuraTUS (Risso.) Yellow Goby.
Norfolk Estuary. Cromer. Common.—J. H. G.

Gosius RHODOPTERUS (Giinther.) Speckled Goby.
Norfolk Estuary : July 1868.

Gosrus MINUTUS (Gm.)
Norfolk Estuary.

Gosrus pusiLLus (J. L.)

This, which has not hitherto been described, and is, I think, a
well marked species, was first found by me near Lynn about four
years ago. D. 6—10, a. 10, v. 10.

Length, 1} inches; head rather higher than broad ; dorsal fins
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closely approximate—as high as body. Body transparent, covered
with dark spots, which are larger and square-shaped along lateral
line ; anal and second dorsal fins equal and opposite ; third ray of
first dorsal longest ; all the fins transparent, without dots; end of
tail square.

In many respects this agrees with Gobius minutus, but there are
very marked differences, sufficient to establish its specific character.

‘When transferred to the aquarium from the pool in which they
were discovered, these fish lived for a long time in quite fresh
water, if gradually accustomed to it, but when suddenly placed in
cold fresh water they were apparently asphyxiated, all the fins
becoming rigidly expanded. They took food readily from the
hand, and would attach themselves to the sides of the glass in any
position by means of the ventral fin.

Carrionynus LYRA (L.) Gemmeous Dragonet. Yellow Skulpin.

Norfolk Estuary : common.

Yarmouth : ¢ very rare.”—P. )

The dusky skulpin is now proved to be the female or imma-
ture male of this species. In the Estuary the adult male is com-
paratively rare. ’

Fax. XX.—DisoosoLi.

CroroprErus LuMPUS (L.) Lump fish.

I have seen five or six large ones taken in the Norfolk Estuary
within the last ten years.

Paget mentions ‘“one taken in the river” at Yarmouth, in 1819.

“One in the Norwich Museum, taken off Yarmouth, January,
1848, weighed 13} 1bs.”—J. H. G.

Sir T. Browne says this fish is “esteemed by some a festival
fish, though it affordeth but a glutinous jelly, and the skin is beset
with stony knobs after no certain order.”

Liparis vurLGaris (Cuv.) Sea Snail
Norfolk Estuary : not common. Cromer.—J. H. G.

Liparis MoNTaGUI (Cuv.) Montague's Sucker.
1 have frequently taken this, which is much more ecommon here
D
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than the preceding, in the Estuary, and several times in the river
opposite Lynn, in fresh water at low tide.

Colonel Montague, after whom this species is named, says it
“ inhabits only the rocky parts of the coast, and of course is rarely
taken with the dredge.”—Yarrell, vol. ii, p. 375.

Fam. XXII.—PEDICULATI.

Lopmius piscatorius (L) Angler.

Norfolk Estuary : not uncommon ; sometimes of large size.

Yarmouth.—P. “The rana piscatriz, or frog fish, is some-
times found in large magnitude.”—Sir T. Browne.

Fam. XXIV.—BLENNIIDE.

AxarrAicHAS LUPUS (L.) Wolf Fish.

Yarmouth.—P.

Mr. Gurney writes: “I have seen a few taken off the East
Norfolk coast, one is in the Norwich Museum.”

Sir T. Browne makes mention of the * sea wolf or lupus nostras
of Schoneveldus, remarkable for its spotted skin and notable
teeth.”

One in the Wisbeach Museum was taken in the Norfolk
Estuary.

BrennNius prOLIS (L) Shanny.
Cromer : “among stones at low tide.”—J. H. G.

CenTRONOTUS GUNNELLUS (BL Schn.) Butterfish.

Norfolk Estuary : common.
Yarmouth.~—P. Cromer.—J. H. G.

Zoarces viviearus (L) Viviparous Blenny.

Norfolk Estuary. Yarmouth.—P.

Mr. Gurney says :— Adult specimens are found near the beach,
Lowestoft, and in the later summer months young ones, about an
inch in length, are abundant in the upper part of the inner
harbour at Lowestoft, where they frequent the mud banks, and I
think burrow in them.”
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Fam. XXXVIIL.—ATHERINIDE,

ATHERINA PRESBYTER (Cuv.) Atherine.

Lowestoft.—J. H. G.
Norfolk Estuary—frequent in the summer months.

Fam. XXXVIIIL.—MUGILIDE.

MuoiL caprrro (Cuv.) Grey Mullet.

Norfolk Estuary : common. Yarmouth.—P.

“Several years ago,” Mr. Gurney writes, “a lot of unusually
large grey mullet, were sent to the Norwich market from
Blakeney. I have also seen some very fine specimens taken on
the Suffolk coast, at the mouth of the river Orwell.”

- MueiL cHELO (Cuv.) Lesser Grey Mullet.
Norfolk Estuary.—F. J. Cresswell, Esq.

Fam. XLIL—GOBIESOCIDG.

LEPADOGASTER BIMACULATUS (Giinth.) Two-spotted Sucker.

For the only record of this being taken on the Norfolk coast I
am indebted to the Rev. E. W. Dowell, who caught one at
Blakeney, in July, 1846.

ORDER II.-—ACANTHOPTERYGII PHARYNGOGNATHI.
Fam. II. —LaBRDE.

LaBrus MacuraTUs (Bloch.) Ballan Wrasse.

“ A young one, about eight inches long, was taken with hook
and line in the outer harbour at Lowestoft, in August, 1852,"—
J. H. G

Yarmouth, April 15th, 1868.—Gunn. Lynn Roads, Nov. 14th,
1869.—E. L. King.

Lasrus Mixtus (L.) Green Wrasse.

A specimen in the Wisbeach Museum was, as I am informed
by Mr. Foster, the curator, captured in the Norfolk Estuary in
1850. Mr. Cresswell has once taken this fish off Hunstanton.

D 2
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OrRDER III.—ANACANTEINL Fam. IIL.—GapiDZ.

Gapus MorrEUA (L.) "Cod.

Mr. Gurney has the following notes :—“It used to be thought
that the finest cod supplied to the Norwich fish-market were those
sent up from Sherringham, which were usually found to have been
feeding on crabs.” ¢ On 16th May, 1851, I saw a fish caught at
Lowestoft, and called there by the fishermen a “lord,” resembling
the variety often cod figured under that name by Yarrell in his
second edition, vol. ii, p. 229. This specimen was 15} in. long,
and its fin rays numbered as under :—

Dorsal, 11, 15, and 16 ; pectoral, 19 ; ventral, 7 ; anal, 17 and
16 ; candal, 34.

Gapus xeLEFINUS (L.) Haddock.

Norfolk Estuary : common.

Yarmouth.—P. In Sir T. Browne's list :—¢ Asellus minor
Schoneveldi (callarius plinii,) or haddocks.”

Gaous ruscus (L) Bib.
Lowestoft.—J. H. G. Norfolk Estuary.

Gapus MERLANGUS (L.) Whiting.

Norfolk Estuary: plentiful.

Yarmouth.—P. Plentiful off Lowestoft, especially in autumn.”
—J. H. G. “The whiting on the coasts of Norfolk and Suffolk,
only attains about two-thirds the size of those on the Devonshire
coast.”—Ib. ¢ Asellus albus, or whitings, in great plenty.”—
Sir T. Browne.

Gapus VIRENS (L.) Coalfish. Green Cod.

Yarmouth : “plentiful.”—P. ‘“Asellus niger, carbonarius,
or coal-fish."—Sir T. Browne.
A large one caught in the Norfolk Estuary in 1845, is in the

" 'Wisbeach Museum.

The Rev. E. W. Dowell has frequently taken them with the line
in Blakeney harbour.

Lora vurearms (Yar) Burbolt.
Yare, Bure, and Waveney. “It penetrates almost to the
sources of the rivers, I have known many caught, and some
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two or three pounds in weight, from the small streams which
unite to form the Thet.”—Lubbock’s ¢ Fauna of Norfolk.”

“ One in Norwich Museum taken near Shropham.”—J. H. G.

Sir Thomas Browne mentions it—‘to be had in the Norwich
river and between it and Yarmouth, as also in the rivers of
Marshland.”

Mr. Norman, of Yarmouth, caught one 2 lbs. 2 ozs. in weight,
near Berney Arms, Cement Works.

MerLucius vuLearis (Fleming.) Hake.
“In February, 1847, a hake about 30 inches long, was canght
off Sherringham.”—J. H. G.

MowLva vuLearis (L.) Ling.

Norfolk Estuary : common, but not of large size.

Yarmouth.—P.

In the “L’Estrange Household Book,” frequent mention is
made of this species—e. g.—11 Hen. VIIIL,, 1519 :—

“ Item.—P* for half a hundred Lynge xd. Item.—For carrying
of y* same Lynge fr. y* Bulle to y* comon Stath, iiijd."”

MoteLLA TRIOIRRATA (Bl) Three-bearded Rockling.

Norfolk Estuary.—Mr. Plowright. Sherringham, one specimen.
—J.H.G.

Morrrra MUsTELA (L.) Five-bearded Rockling.

Norfolk Estuary, two—Aug,, 1870 ; Sept., 1871.” —Mr. Plow-
right. Yarmouth.—P. ¢“A very small specimen taken Dec. 17th,
1821.” “Abundant at Cromer among stones at low water.”—

J.H. G.
Ra~icees TRiFurcus (Walb.) Lesser Forkbeard.

Norfolk Estuary.—Mr. Plowright. “A few taken off Cromer.”—
J. H. G. Sherringham, Jan. 29th, 1846 : Rev. E. W. Dowel
(“ Zoologist,” 1264.) * One of the rarest British species.”—Yar-
rell, vol. ii, 293.

Fau. IV.—OpHIDIDE.

AwmopyTES ToBIANUS (L.) Larger sand-launce.

Norfolk Estuary. Common.
Yarmouth.—P. Lowestoft. Common.—J. H. G.
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. 8ir T. Browne observes—¢ The sand-eels (Anglones of Aldro-
vandus, or Tobianus of Schoneveldus) commonly called smoulds,
taken out of the sea-sands, with forks and rakes, about Blakeney
and Burnham: a small, round, slender fish, about three or four
inches long, as big as a small tobacco pipe ; a very dainty dish.”

AMMODYTES LANCEOLATUS (Lesauv.) Lesser sand-launce.
Norfolk Estuary.

Fam. VII.—PLEURONECTIDE.

Hiproerossus vuLGaRris. (Flem.) Holibut.

Norfolk Estuary.

Yarmouth.—P. ¢ The Norwich Papers of 156th February, 1873,
record the exhibition in Norwich fish-market of a holibut taken
off Yarmouth. It measured 5 ft. 4 in. long, 2 ft. 6 in, broad,
9 in. thick, and weighed 74 stones.”—J. H. G.

ReomBus mMaximMus (L.) Turbot.

Norfolk Estuary. Yarmouth.—P. ¢ A large turbot, in ex-
cellent condition, alive and in full vigour, was brought to me
in Lowestoft, having been caught in the deep channel which runs
close to the shore opposite the Esplanade ; and a respectable fisher-
man, in whose veracity I place full confidence, told me that he
once caught two large turbots at once, at the head of Lowestoft
inner harbour, just below Mutford Lock.”—J. H. G.

This and the following species are mentioned by Sir T. Browne :
“The great thombus or turbot, aculeatus et levis.”

In the “L’Estrange Household Book,” a.p. 1519.—¢Item.—A
fresh turbutt, ijs. iiijd.”

RuomBus Lzvis (L.) Brill.

Norfolk Estuary. Common. Yarmouth.—P.

¢« L'Estrange Household Book.”—* Item.—Paid to John Syft,
for a brattcocke, viijd.” Sir T. Browne refers to this in the fol-
lowing distich (MS. Sloan, 1784,) with the explanatory note :—

¢ Of wry-mouthed fish ! give me the left side black,*
Except the sole,4 which hath the noblest smack.”

* As turbot, bret, bretcock, skrills.  + Which is black on the right side
as also butts, sandaps, and flounders.
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Mr. Gurney informs me that “from thirty to forty years ago a
flat fish was commonly caught about Wells, which was locally
called a ¢ bradcock,” but I have not been able to ascertain its scien-
tific name.”

The term is still used here with reference to the brill.

PrLeEuRONECTES PLATESSA (L.) Plaice. Common.
“Item.—Paid for x plaices, iij.”"—* L'Estrange Household Book."

PreuroNECTES LiManDa (L.) Dab.

PreuroNEcTES FLESUS (L.) Flounder.

Norfolk Estuary. Common.

In 1862 an albino variety was brought to me. Both sides were
white, and the fins and eyes pink.

Yarmouth.—P. Lowestoft.—J. H. G. ¢ Small flounders occur in
the Yare, as high up as the “ New Mills” at Norwich, which is the
first stoppage in the river to fish ascending from the sea.”—J. H. G.

I have frequently seen gpecimens caught in the Ouse, which
were affected with a peculiar skin disease resembling epithelioma—
large fungous growths cropping out over the whole body —the
granulations large and roelike—under the microscope consisting
of large nucleated cells.

PLEURONECTES MICROCEPHALUS (Donov.) Smeared dab.
Norfolk Estuary.

SoLEA VULGARIS (Quensel) Sole.

Norfolk Estuary. Common.

Yarmouth.—P.

Mr. Gurney thinks that ¢ the sole, like the whiting, attains only
about two-thirds the size on the coasts of Norfolk and Suffolk
that it does on the Devonshire coast.” Very large specimens are,
however, occasionally taken in Lynn Deeps.

ORrpER IV.—PrYs0osToMI. Fam. VIL.--SALMONIDE..

Sarmo sarar (L) Salmon.
Yarmouth. ¢ Small ones have very rarely been taken in the
mackarel nets.”—Paget.
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Sir T. Browne obeerves—* Salmon ho common fish in our rivers,
though many were taken in the Ouse; in the Bure or north river ;
in the Waveney or south river; in the Norwich river but seldom,
and in the winter. But four years ago, fifteen were taken at
Trowse Mill at Christmas, whose mouths were stuck with small
worms or horse leeches, no bigger than fine threads. * * * Most
of our salmon have a recurved piece of flesh in the end of the
lower jaw, which, when they shut their mouths, deeply enters the
upper, as Scaliger hath noted in some.”

Of late years the salmon seems to have disappeared from the
Norfolk coasts. The only instance of which I have any record, is
one which was caught in a flooded meadow at Lakenham, about
December 1st, 1873. This was shown by Mr. Gurney to Dr.
Giinther, who pronounced it beyond doubt a true salmon. It has
been presented by Mr. Birkbeck to the Norwich Museum. Mr.
Gurney says this is the first Norfolk salmon he has seen.

Sarmo TRUTTA (Flem.) Salmon trout.

Frequently caught in the Ouse and the Estuary.

In the Bure and Waveney.—Lubbock.

Mr. Stevenson reports that one was taken with rod and line, at
Lyng Mills, March, 1862. It weighed 15 lbs., and was 31 inches
in length. Another taken at the same place soon afterwards
weighed 10 lbs.

Mr. Gurney thinks these could not have been Salmo trutta,
“as no sea-trout could ascend the river higher than the ¢ New
Mills’ at Norwich.”

Mr. Dowell observes that the salmon trout remains on our coasts
at all times of the year, but he has never seen it with roe.

In the ¢L’Estrange Household Book.’—‘Item.—Paid for a
samon troute, xd.”

SaLmo FErox (Jard. and Selb.) Lake trout.

Mr. J. J. Colman, of Norwich, a few years since, hatched a number
of the ova of this species, and introduced them into the small streams
near Eaton and Cossey. “A few more,” he says, in a letter to
Mr. Gurney, “ went to the Stoke (Holy Cross) river, and some to
the stream between Keswick Mills and Lakenham. I gave some
to Mr. Cozens Hardy, of Letheringsett, but I believe they were all
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. The smelt fishery is much damaged by the practice of taking
them in the rivers during the spawning season. Immense quan-
tities are caught in what ought to be the close season, when they
are watery and insipid. There ought to be a strict prohibition
against taking them whilst in the rivers.

In Sir T. Browne’s list mention is made of *spirinches,”* or
smelt in great plenty about Lynn ; but where they have also a
small fish called a priame, answering in taste and shape a smelt ;
and perhaps are but a younger sort thereof.”

“They ascend the Norwich river as far as the ‘ New Mills,’
where great numbers are taken every season.’—J. H. G.

Mr. Southwell informs me that many are kept alive in tanks,
in the Norwich fish-market until required for use.

Fau. XII.—Esocmnz.

Esox rucius (L) Pike.

Attains a large size in the Norfolk Broads, from 25 to 35 lbs.—
Lubbock.

Mr. R. R. B. Norman mentions (in “ Land and Water,” 1873,)
one taken in the Broads near Yarmouth, which weighed 364 lbs.,
and was 54 inches long ; it was caught with a trimmer.

FaMm. XIV,—SCOMBRESOCIDE.

Scomsresox saurus (Walb.) Skipper.

Yarmouth.—J. H. G.

“Two specimens, about 16 inches long, caught October 25th,
1844, are now in the Norwich Museum.”

Blakeney Harbour, December 7th, 1846.—Rev. E. W. Dowell.

Sir T. Browne remarks, “ The saurus we sometimes meet with
young. Rondeletius confesseth it a very rare fish, somewhat
resembling the acus or needlefish before, and mackarel behind.”

BeLoNE vurearis (Flem.) Garfish.
Lynn Roads.—Mr. E. L. King.

* Mr. Gurney adds the following note :—* 1n Moule's ¢ Heraldry of Fis
‘spiering’ is given as the Dutch name for the smelt.”
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Lubbock says this has been taken within five miles of Norwich.

“The acus major, called by some garfish and greenback,
answering the figure of Rondeletius, under the name of acus prima
species, remarkable for its quadrangular figure and verdigrease-
green bone”—Sir T. Browne.

In the editor’s foot-note this is incorrectly given as Centriscus
scolopax, a Mediterranean fish, not likely to be caught on the
Norfolk coasts.

HemirauraUs EurorZus (Yar.) Europzan halfbeak.

Ouse below Lynn, July 6th, 1868. I found large numbers of
these singular fish skimming along the surface of the water with a
wriggling motion. The day was bright, the water singularly
smooth, and the surface was continually disturbed by these active
little creatures, of which there must have been many thousands,
engaged in taking their prey. I captured a considerable number
of them, and on examination, found that their food consisted of
small entomostraca, amongst which, in the stomach of one, were
thirty specimens of Canthocamptus stromii, which I had hitherto
found very rare in these waters, and in one I also found a nema-
tode worm an inch long.

One feature of the halfbeak appears to have escaped previous
observation, as it is not mentioned by Couch or Yarrell, and the
published figures are equally defective. The lower jaw, which
extends far beyond the other, is provided with a broad membrane
on each side, giving a total width of one-eighth of an inch, thus
aiding materially in taking its prey, as the jaw is converted into a
sort of scoop. On being removed from the water, the membrane,
which is covered with dark radiating spots, collapses, and the beak
has then the acicular character seen in the plates. Thc membrane
does not extend quite to the tip, but the jaw is apiculate.

This fish had only been seen four or five times previously, and I
have never found it again, though I have repeatedly searched for
it at the same time of year. This is remarkable, as it is obvious,
from the configuration of the jaw, that it is only fitted for surface
feeding on emtomostraca, and small insects which are found on
the surface of the water in bright, still weather. It ought, there-
fore, to be frequently met with if it be a mature form, and not, as
has been supposed, an early state of some other species.
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Fau.—XVII. CyPRINIDE.

Cryerinus carpio (L.) Carp.

A large one was taken in the Kettle Mills pond, Lynn, in 1865.
Mr. Lubbock says ‘it is not common upon the whole of the
broads, but where it does occur grows to the very largest size ; the
dimensions of one lately taken are as follows—length, 291 in.,,
girth, 29 in., weight, 15} 1bs.”

“ Nearly forty years since a carp, of about 12 lbs. weight, was
found alive and healthy in a drain communicating with the River
‘Wensum, near the site of the old Blackfriars Monastery, at
Norwich. With this exception I never knew a carp taken in the
Norwich river.”"—J. H. G.

Sir T. Browne says, “two of the largest I ever beheld were
taken in the Norwich river.”

Cyerinus AURATUS (L.) Goldfish.

Mr. Gunn says these fish are “bred at several mill-pools in
Norfolk,” but gives no locality.

CARASSIAS vorLgARIs (N1Lss.) Crucian.

“ A solitary specimen has been twice observed in the Yare.”
—*¢ Fauna of Norfolk.”

Mr. Gurney informs me that it is common in ponds in East
Norfolk, and he says “it is well known to hybridize freely with
the common carp. Some years since some hybrids of this des-
cription, bred at Hempstead, near Holt, were identified as such by
Dr. Giinther, to whom I sent them for examination. At Hemp-
stead the true carp generally attains 8 lbs. in weight, and the
hybrid about half that weight. The largest specimen of Cyprinus
Carassias of which I have note weighed only 1 Ib. 7 ozs.”

Gogio FLuviaTiLS (Flem.) Gudgeon.

Lynn.

The broads.—P. “ Abundant in the higher part of the rivers,
but not, I think, otherwise than of rare occurrence amongst the
broads.”—Lubbock. ‘The upper part of the Yare, the Tudd,
and the upper part of the Wensum.”—J. H. G. “ Gudgeons or
Junduli fluviatilis; many whereof may be taken in the river
within the city.”"—Sir T. Browne.
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Lrvoiscus rutiLus (L.) Roach.

Common in streams and broads.

Mr. Gurney remarks that they are very fine in the Yare and
Wensum. Mr. Norman cauglt one at Yarmouth which weighed
2 1bs. 2 ozs.

Levciscus BuGGeENHAGIT (Cuv. and Val.) Pomeranian Bream.

Surlingham broad.—Mr. Mills. “One taken at Cossey,
upwards of four pounds in weight, is now in the Norwich
Museum.”—Lubbock.

This has been proved by Professor Von Siebold to be a hybrid
between Abramis brama and Leuciscus rutilus.

Levciscus cepHALUS (L.) Chub.

“Is totally unknown in the Bure, the Yare, and I believe the
Waveney. Is very large in some Norfolk rivers, the Ouse, the
Thet, and the Wissey, near Stoke Ferry.”—Lubbock.

Sir T. Browne remarks, ‘the chubbe,......... to be found in
divers other rivers in England, I have not observed in these.”

Lzvoiscus ERYTHROPHTHALMUS (L.) Rudd.

Common in the broads and rivers.
Mr. Norman has taken one weighing 3 1bs. 1 oz.

Levoiscus vurearis (Cuv.) Dace.

Common.

« Abundant and large in the upper Yare. Does not thrive in
ponds.”—J. H. G.

This and the two preceding are mentioned in Sir T. Browne’s
list.

Mr. T. G. Bayfield, of Norwich, states that a specimen of what
he confidently believed to be the var. Leuciscus ceruleus was
taken some years ago by Mr. Ewing, between Keswick and
Cringleford Mills. 4

Lzrvoscus prOXINUS (L.) Minnow.

Tinca vuLearis (Yar.) Tench.

Common in lakes and ponds.
Mr. Gurney says “the only river locality I know for the tench
in Norfolk is in the Yare, above Trowse.” It occurs also in the
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Ouse, above Denver. Mr. Norman informs me that the largest he
has caught near Yarmouth weighed 5 lbs. 14 ozs.

Apramis BRAMA (L.) Lake Bream.

Ouse and Brandon river, very abundant and attaining a large
size.

Yare.—J. H. G.

“I have twice known a bream of 7 lbs. weight taken in the
Wensum, at Cossey. One of these specimens was:—length,
25 in., depth, 8% in., thickness, 3} in., weight, 7 lbs. 1 0z.- The
large bream bear the local name of ¢bellows’ in the neighbourhood
of Norwich.” )

Mr. Norman, of Yarmouth, tells me he caught a bream which
weighed 8 lbs. 12 ozs.

Apravis BLiccs (BL) White Bream:
‘Norfolk Broads.—Lubbock.

AvrBurNus Lucipus (Heck et Kner.) Bleak.

Very abundant in ditches at North Wootton. I have seen some
which were taken in the Ouse, below Denver sluice, at low water.
Though probably occurring in other parts of Norfolk these are the
only localities of which I have any record of their having been
taken.

NemacaiLus BarBatULUS (L.) Loach.

“ Not gregarious or abundant, but found in the smaller streams,
wherever stones afford a lurking place.”—Lubbock.

Fau. XXI.—CLUPEIDE.

ENGRAULIS ENCRASICHOLUS (Cuv.) Anchovy.

Frequently caught during the summer months, in stow nets in
the river opposite Lynn. They are generally from seven to eight -
inches in length.

Yarmouth : “ A specimen found on this beach, May, 1830."—
Paget. This is probably the same referred to in ¢ Yarrell’s
British Fishes,” communicated by Mr. Dawson Turner.

CrLupEs HARENGUS (L.) Herring.
Mr. T. Southwell has kindly sent me the following official
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return of the number of herring landed at the Fish-wharf.in the
Autumn Fishery at Yarmouth and Lowestoft.

No. of Lasts,* Lasts

Year. Yarmouth. at Lowestoft.
1867 No account. 6,154
1868 15,511 7,035
1869 13,386 6,912
1870 18,769 10,456

and 2000 at Quay.
1871 19,871 14,390

and a great quantity

landed at Quay.

1872 14,500 6,920
1873 18,795 10,937

* The number of fish in a last is 13,200.

The herring is frequently mentioned in the ¢ L'Estrange House-
hold Book.” ¢Item.—To John Browne, of Lynn, for ij-barrels of
whyte herynges, xxijd.” ¢Item.—Paid to Richard Bessye, of
Lynn, for ij cases of red heryngs, xvjd.”

Crupea LeacHI (Yar.) Leach’s Herring.

This, which Mr. Yarrell had regarded as a good species, and
named after its discoverer Dr. Leach, I had for a long time con-
sidered as merely an immature form of the common berring. It is
almost the only kind taken in the estuary at the early part of the
year. I believe it to be the fish of the previous year, spawning for
the first time. The following brief abstract of a paper read before
the West Norfolk and Lynn Natural History Society, will show
the reasons which I had for discarding it as a species :—

“On the specific characters of Leach’s Herring of Yarrell :”
Jan. 1864.

““The occurrence of spawning herrings at the mouths of estuaries
in the early months of the year, and a certain dissimilarity betwixt
these and the common herring, led Mr. Yarrell to describe them as
a new species, under the name of Clupea Leachii. The chief
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distinctive characters which he notices are the relative lengths of
the head and body, and the depth of the fish compared to its
length.  Yarrell gives the number of vertebrse as 54, whereas in
the common or northern herring they are 56. The colour of
Leach’s herring is brighter, and more decidedly blue. There is
also a difference in the scales, which are comparatively larger in
Leach’s herring.

“ As regards the measurements, it is obvious, that if, as I
believe, Leach’s herring is an immature form, the ratio would alter
with increased growth.  So also would the colour with the age of
the fish, and with the period of fecundation.

“The difference then rests solely on the number of vertebrs.
On examining (Jan. 27th, 1864) a number of Leach’s herring full
of ova, I found that the measurements were somewhat different
from those given by Yarrell. The comparative length of head and
body were as 1—3}—3} in all cases. Depth to length as 1—5§
or 6,in those which had spawned, 1—43} in those with roe. Of 9
fish examined with reference to the number of vertebra 4 had 55.
2 had 54. 3 had 56.

¢ In some of those which had less than 56 vertebrae I was able to
discern one or two which were rudimentary or abortive, thus showing
that 56 is really the normal number as in the northern herring.

“The position of the dorsal fin noticed by Yarrell, would also
vary with the growth of the fish. Subsequent observations at a
later period of the year showed a marked alteration in the compa-
rative measurements, and a nearer approximation to those found
in the common herring.”

These observations were forwarded, together with speclmens,
to Mr. Couch, of Polperro.

In reply Mr. Couch says :— .
“Polperro, Feb. 13th, 1864.

“Jt may be a matter of curiosity to you to be
informed, that on the 6th of this month I made the following note
in my Journal. ‘A large herring, male, with milt of full size of
development—herrings seem in tolerable abundance—the fact of
their having fully enlarged milt and roe is a reply to one of Mr.
Yarrell's arguments for Mr. Leach’s herring being a separate
species, by breeding at that time, but is it a good species?’”
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On the 7th of March he writes :—

“Your little box of herrings came safely, and they
have been closely examined, having been hardened with salt. My
conviction is the same with what appears to be your own as regards
Leach’s herring; my only remaining difficulty having been the
difference in the number of vertebrs, and on that point, I hope, I
may be at liberty to quote your authority. I had not so far ex-
amined as to be certain of a variety in that respect.”

It will b® thus seen, that Mr. Couch agrees with me in thinking,
that this so-called species can no longer be maintained.

Crupea sprarrUs (L.) Sprat.

Very abundant along the coast.

Sir T. Browne says, ¢ Herrings departed, sprats, or sarde, not
long after succeed in great plenty, which are taken with smaller
nets, and smoked and dried like herrings, become a sapid bit and
vendible abroad.”

On the coasts of Norfolk and Lincolnshire many hundreds of
tons of sprats are annually used for manure, a waste of valuable
food, much to be regretted. Were a company formed for pre-
serving them after the manner of Sardines, to which they are in
no respect inferior, a vast amount of food might be saved, and the
undertaking if properly managed might be made very remunerative.

Mr. Dowell says, that though he has seen vast quantities of
these fish caught he never yet saw one with roe.

Considerable quantities are prepared and sold as anchovies and

anchovy paste.

Cuupea avrosa (L.) Allis Shad.

Yarmouth, “not uncommon with herrings.”—P. New Mills,
Norwich, (June, 1840,)—Lubbock.

“Two specimens, male and female, caught at Lowestoft in May,
1840. Weighed, the male 3} lbs. ; the female 4} 1bs.  Both are
preserved in the Norwich Museum.”—J. H. G.

Sir T. Browne says, “ Alosa or Shads, to be met with about Lynn.”

Norfolk Estuary, 1851, specimen in Wisbeach' Museum.

CruPEa FINTA (Cuv.) Twait Shad.

Lynn Roads, Sept. 1848, and Oct. 1867.—Mr. E. L. King.
Yarmouth, not uncommon.—P. Lowestoft, “a fine specimen
E
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caught with hook and line, J une 1867, weighed upwards of 2 lbs.”
—T. E. Gunn.

CrLupea PiLoHARDUS (Cuv.) Pilchard.

Yarmouth, ¢ Some few generally taken every year in the herring
nets; in some years they have been abundant.”—P. ¢ Though
this sea aboundeth not with pilchards, yet they are commonly
taken among herrings ; but few esteem thereof or eat them.”’—Sir
T. Browne.

Fam. XXVII. —SYMBRANCHIDE.

Ancuiuna vULGARIS (Flem.) Sharp-nosed Eel.

Very common. Mr. Lubbock says that one was caught near
Norwich which weighed upwards of 20 lbs.

¢ One taken in the Ouse at Denver Sluice, 22nd October, 1867,
and its dimensions recorded in ‘Land and Water,’ of the 28th of
that month, by E. A. Austin, Esq., Sydney Sussex Coll. Camb. ;
were, length 5 ft. 8 in., girth 17} in., weight 36 lbs.”"—* Fauna
of Norfolk.”

AneuiLLA LATIROSTRIS (Risso.) Broad-nosed Eel.

Common. Mr. Gurney thinks it decidedly less abundant in
" East Norfolk than the preceding species. He has seen it from the
“Upper Yare and the Tudd, and has heard of it as inhabiting
Saham Mere. On August 16th, 1866, (recorded by Mr. T. E.
Gunn, in the Zoologist,) “ One of these eels was netted in the
Bure at Horning, which weighed 7} 1bs., was 3 ft. 8 in. long, and
10 in. in girth.”

CongER VuLearis (Cuv.) Conger.
Norfolk Estuary. Not uncommon. Yarmouth.—P. ¢ One
weighing nearly 50 lbs., caught in 1808.” Cromer.—J. H. G.

OrpER V.—LorPHOBRANCHII. Fam. II.—SYGNATHIDE.

SipaONOsTOMA TYPHLE (L.) Broad-nosed Pipe-fish.
Norfolk Estuary. One which was taken at Heacham is in the
Norwich Museum. Yarmouth.—P. Lowestoft.—J. H. G.

SyenaraUs acus (L.) Greater Pipe-fish.
Common.
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NerorHIS ZQUOREUS (L.) Ocean Pipe-fish.
Mr. Elwes has taken this in the Norfolk Estuary.

Neropams opHIDION (L.) Straight-nosed Pipe-fish.
Norfolk Estuary, June 12th, 1871.—Mr. E. L. King.

HrrrocaMpus ANTIQUORUM (Leach.) Sea-horse.

Yarmouth. This is given in Messrs. Paget’s list, but there is no
other record of its having been taken on the Norfolk coast.

ORDER VI.—PLECTOGNATHI. FaMm. IL—GYMNODONTES.

OrTHAGORISOUS MoLA (L.) Sun-fish.

Lynn, two, Nov., 1850; Oct. 1863.—Mr. E. L. King. Yar-
mouth.—P. ¢ One taken Nov. 1821. Salthouse, Nov. 1850.”—-
Rev. E. W. Dowell. “The Norwich Museum contains one taken
off Overstrand in 1843.”—J. H. G.

Sir T. Browne says: “Sometimes we meet with a mola, or
moonfish, so called from some resemblance it hath to a crescent in
the extreme part of the body, from one fin unto another. One
being taken near the shore at Yarmouth, before break of day,
seemed to grunt and shiver like a hog, * * * The gills of
these fish we found beset with a kind of sea louse.* In the year
1667 a mola was taken at Mousley, which weighed 200 1bs.”

Mr. Southwell saw one at Lynn, Nov. 15th, 1850. Its dimen-
sions were 4 ft. long, 2 ft. deep, and about 15 in. thick. Another
at Thornham Hall, which was 4 ft. 3 in. from nose to tail, 6 feet
in depth across the fins, which were each 2 feet in length, weight
310 1bs., is recorded in “ The Field,” Jan. 7th, 1865. Onme in the
‘Wisbeach Museum was taken at Yarmouth in 1835.

SUB-CLASS IIL—GANOIDEIL
ORDER II.——CHONDROSTEL. FaM. I.—ACIPENSBERIDE.

ActpENser sTURIO (L.) Sturgeon.

Frequently caught in the rivers and along the coast, and chiefly,
as Mr. Southwell has remarked, in the winter and spring months.

* Lepeoptheirus Nordmannii.
E 2
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Sir Thomas Browne, with his usual accuracy, notes the variation
in form which occurs in this species :—‘ Some have been taken
at Yarmouth, and more in the Great Ouse, but their heads are not
s0 sharp as represented in the icons of Rondeletius and Johnstonus.’

Couch, speaking of the supposed two kinds of sturgeon, says :—
“The broad-headed and narrow-snouted varieties in their extreme
divergence differ greatly, and the latter appears to be the more
numerous of the two ; but there has been found every gradation of
form among them.”—Vol. i, p. 159.

The Lord of the manor of Hunstanton claims as a royalty all
sturgeons caught in Lynn waters, but this claim is not recognized
by the Lynn authorities. The largest specimens of which I have
any note are—one caught off Yarmouth, Oct. 10th, 1871, of
which Mr. Southwell gives the following measurements. Length,
7 ft. 10 in. ; girth, 46 inches ; weight, 392 lbs. ; and one recorded
by Mr. Gunn, in the ¢ Zoologist,” 1866, takén in Holkham Bay,
was 8 ft. 6 ir. long, and weighed 210 lbs. Another taken off the
Suffolk coast, was 12 ft. 2 in. long, and weighed only 156 lbs.

SUB-CLASS IV.—CHONDROPTERYGII.
ORDER II.—PrLaGI0STOMATA. FaM. I.—CHARCHARIIDE.

CaRcHARIUS 6LAUCUS (Cuv.) Blue Shark.

Yarmouth.—P.

I bave no authentic record of this fish being taken in the
Estuary, and suspect that the toper is sometimes mistaken for it.
Thus, two specimens in the Wisbeach Museum, said to be blue
sharks are in reality topers. Mr. T. E. Gunn records one speci-
men stranded on the beach at Yarmouth, Dec. 19th, 1866, and
gives the following measurements:—Total length & ft. 4 in.;
length of head, 10§ in.; girth to first dorsal, 1 ft. 7 in.
These might, in the absence of other characters, apply equally to
the tope.

Mr. Hele, of Aldeburgh, Suffolk, records the capture of one at
that place. It was carefully verified by him.

CaNIs GALEUS (BONAPARTE.) Tope.

Mr. Cresswell has caught large numbers with night lines, off
Hunstanton. In the years 1872—3, he took more than a hundred.
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Forty-five were caught at one time, two of which he kindly sent to
me for examination measured over five feet long. All the females
contained fully developed young ones more than a foot in length.
The season at which these take a bait is in June and early in July,
after which time they cease to be caught. Their food at this time
appears to consist chiefly of crabs and starfish.

Zya®Na MALLEUS (Cuv.) Hammer Head.

Only one is mentioned as having been taken at Yarmouth, Nov.
24th, 1829. This is referred to in Messrs. Paget’s list, and in
Couch’s British Fishes. The head and tail were preeented to the
Norwich Museum, by Mr. Dawson Turner.

MusteLus vurearis (M. & H.) Smooth Hound.
Norfolk Estuary.

Fam. II.—LAMNIDE.

Launa cornuBica (Gm.) Porbeagle.

Yarmouth.—P. Two examples. Mundesley.—‘ A large speci-
men, the skull of which is in the Norwich Museum.”—J. H. G.

Aropecias vuLpes (Gm.) Thrasher.
Yarmouth. Mr. Gunn reports the capture of one by the crew of
a lugger engaged in the mackerel fishery, 4th July, 1867. Its total
length was 14 ft. 5 in. ; girth below pectoral fin, 6 ft. ; tail, from

tip to root, 7 ft. 4 in.
This species was first described by Dr. Caius, from a specimen
"stranded between Lowestoft and Pakefield (Suffolk) in February,
1670. Vide “De Canibus Britannicis,” &c., lib. ii. “De Vario-
rum Animalium,” &c., p. 28.

SELACHE MAXxiMA (Gunner.) Basking Shark.

Yarmouth.—P. The figure in Yarrell's work was taken from
drawings of this specimen, sent to Mr. Yarrell, by Mr. J. H.
Gurney.

Sir Thomas Browne says:—‘ This year (1662) one was taken
entangled in the herring nets, about nine feet in length, answering
to the last figure of Johnstonus, lib. vii, under the name of Caius
carcharius alter ; and was by the teeth and five gills, one kind of
shark, particularly remarkable in the vastness of the optic nerves,
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and three conical hard pillars which supported the extraordinary
elevated nose, which we have reserved with the skull. The sea-
men call this kind a scrape.”—Bohn's Edition, vol. iii, p. 326.

Dr. Giinther thinks this is probably the same fish as that figured
by Couch, vol. i, pl. 15, and which he takes to be a monstrosity of
the Basking Shark (Selache maxima.)

Fau. ITI.—ScYLLIDE.

Scyiuium canicura (L.)  Lesser-spotted Dog-fish. (Rough
Hound.)

Norfolk Estuary —Specimen in Lynn Museum. Lowestoft.
—J. H. G.

Scyruium sTELLARE (L.) Large-spotted Dog-fish.
Norfolk Estuary.

Yarmouth—P. Sherringham.—J. H. G. This specimen is in
the Norwich Museum.

Fam. VII.—SPiNACIDE.

Acantaias vurearis (L) Picked Dog-fish.

Norfolk Estuary. I have frequently met with small specimens
of this species taken in trawl nets, but have never been able to
observe those attempts at using its spines with such wonderful
sagacity as Couch describes, p. 51. That they often inflict a
wound when springing from the hand of their captor is not im-
probable, but that it is done with intention, intuitive perception,
and mathematical accuracy deseribed by writers, is contrary to all I
have been able to ascertain by careful observation.

LxMareus BOREALIS (Scoresb.) Greenland Shark.

An immature specimen caught at Sherringham is in the
Norwich Museum.—J. H. G.

Fam. VIII.—RHINIDE.

Squariva vuLearis (Gray.) Monk-fish.

Paget mentions two which were taken at Yarmouth since 1817.
One captured in the Norfolk Estuary by Mr. E. L. King, in 1865
measured 4 ft. in length, by 2 ft. 6 in. in breadth.
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SuB-orRDER II.—Batorpel. Fam. I.—PrisTiDE.

Pristis anTiQuoRUM (Lath.) Saw-fish.

The occurrence of this species as a Norfolk fish rests solely on
the authority of Sir Thomas Browne, who speaks of “a pristis
serra, or saw fish, taken about Lynn, commonly taken for a sword
fish, and answers to the figure of Rondeletius.”

Fam. IV.—Ranpsx.

Raia ovavara (L) Thornback Ray.
Very common. This is named in Sir T. Browne's list.

Raia Bamis (L.) Skate.

Very common.
This and the succeeding species are mentioned in the “ L'Estrange

Household Book,” A.p., 1519 :—

¢« Item.—Flathe and Thornbacke, xijd.”

Stodeler says that all the plagiostomi contain urea in their
different organs—in fact in their whole body.—** Philosophical

Journal,” Jan. 1860.

Rana macurata (Yarrell) Homlin or Spotted Ray.
Common.

FaMm. V.—TRYGONIDE.

TryaoN pasTINACA (L.) Sting-ray.

Mentioned in Sir T. Browne’s list and in ‘ Paget’s list of Yar-
mouth Fishes.” Mr. Elwes has taken it in the Norfolk Estuary,
and Mr. Gurney mentions one, weighing about two stones, which
he saw taken off Kessingland, Suffolk, September, 1856, which
had a double spine. A similar instance is mentioned by Dillwyn
(Fauna of Swansea) vide Couch ; “British Fishes,” vol. i, p. 133.

T. E. Gunn records one from Yarmouth in 1869, 3 ft. 6 in.
long, which weighed four stone.

Fam. VI.—MYLIOBATID&.

MryvrioBaTis AQuiLa (L.) Eagle ray
A specimen taken in the Norfolk Estuary is in the Lynn
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Museum, and the skeleton of one found dead on Lowestoft beach,
June 19, 1867, is in the possession of Mr. Harper, Chemist,
Norwich.—T. E. Gunn.

SUB-CLASS V.—CYCLOSTOMATA.
Fam. I.—PETROMYZONTIDE.

PrrroMyzoN MARINUS (L.) Sea Lamprey.

Norfolk Estuary.

Mr. Lubbock says they are abundant in the Yare in April and
May, when they run up to spawn.

Mr. Gurney has twice seen a large lamprey caught immediately
below the ‘“New Mills,” at Norwich, and one of these two
specimens is preserved in the Norwich Museum.

Mr. Bayfield mentions one, 28} inches long, which was caught
in Buxton Broads, June, 1873.

Sir T. Browne says, ‘ Lampreys, great and small, found plenti-
fully in Norwich river, and even in the city, about May ; whereof
some are very large, and, well cooked, are counted a dainty bit
collared up, but especially in pies.”

PerroMYZON FLUVIATILIS (L.) Lamprey.

Often caught at low water, in stow-nets, opposite Lynn,
Norwich. -~Lubbock.

PrerroMYZON BRANCHIALIS (L.) Mud lamprey.

Keswick, near Norwich.—J. H. G. “Numerous in ditches
containing small springs, to which these fish appear to be
attracted.”
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II.

ON BREEDING LEPIDOPTERA IN CONFINEMENT.
By F. D. WHEELER.
Read 29th of July, 1873.

I maY premise that about two-thirds of this paper consists of
extracts from my journals, and notes of my own experience in
breeding ; of the remaining third, almost the whole is from infor-
mation furnished in letters from Mr. W. H. Harwood, of
Colchester, with one or two additions from those of other friends
and correspondents.

To the best of my knowledge, no published treatise gives any
clear or detailed account of that which forms the first and not the
least difficult stage of this branch of Entomology, and which is
almost exclusively the subject of the present paper ;—I mean the
inducing moths to pair. Knaggs’ ‘ Lepidopterists’ Guide” briefly
touches upon it, but enters into no discussion on the subject ; and
I recollect very well, that five years ago, when I first began to try
my hand at breeding, my acquaintance with the matter was limited
to a vague notion that you put a male and female together in a box,
and then——But here, unfortunately, my ideas came to . an abrupt
termination, so I filled up the blank by inserting, ‘ and then, why
you got the eggs, and they all lived happily ever after, that is as
long as they were wanted to live.” Accordingly, as there is
nothing like trying, I at once set to work. I got my box, first of
all, nine inches square ; then I got my pups, and, thanks to the
kindness of a friend, I was able to experiment on Endromis
versicolor (the Kentish Glory)—rather a high flight for a begin-
ning. I put the pupe in the box, and the whole in what seemed
to my inexperience a suitable place—viz., on the mantel-piece.
The result may be anticipated. In January the moths came out,
showed not the slightest symptoms of pairing, knocked themselves
to pieces, laid a few unfertile eggs—and died. This was discouraging
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certainly—but try again. They were Emperors this time and
easier game, but the result was no better. In despair I came to
the conclusion that attempting to pair moths was a most unprofit-
able speculation, and for that season gave it up. Now I dom’t
mean to say that such a method might not have succeeded; there
are some good-natured moths that seem determined to make the
best of the most adverse circumstances, just as there are some
larvee which won’t be starved by any amount of neglect. But
there were several points about the plan which I soon found might
be easily altered, and attention to which makes success, though by
no means certain, yet far more probable. In the first place, it is

not advisable to keep the pups warm, they are thus brought out
before their time, and probably find the weather not sufficiently
favourable to pair ; or if fertile eggs be obtained, the larvee hatch
before their food is ready for them. And when the moths come
out don’t (if you can help it) keep them near a fire ; the dry heat
which is thus produced seems to be peculiarly bad for them, and
many species, which pair readily out of doors, refuse to do so in
such a position. It is far better to keep the pupee out of doors
exposed to the weather, and to let the moths remain there while
pairing, or if that be impracticable, at least put them in a room
without a fire or against an open window. And here I may men-
tion, what might easily be guessed, that the state of the weather is
of paramount importance. If the nights be warm, whether rainy
or not, there is good chance of success, but should they be cold

and windy nothing will stir. Of course by keeping the pups out

of doors, we make it far more probable that they will not come out

at all in such weather, but if they should, it is said to be better
even to bring them in before a fire. ~ This, however, is a desperate

remedy, and I have never been successful with it, so that when a

continuance of bad weather sets in, I give the thing up as hopeless.

Next, as to the box. I need hardly say that the size mentioned

above (9 in. square), is for such things as Versicolor and Carpini,

far too small. As a rule it seems good to give the insects plenty
of room, especially, of course, with the larger species, but I have
more than once had a pair of moths, e.g. Demas coryli and

Notodonta cucullina, which after refusing to pair in the breeding

cage, have done 80 at last while undergoing the peine forte et dure

of close confinement in a collar box.
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your female and make a meal of her instead ; but on the whole
this is a very profitable method of pairing, as it wastes compara-
tively few specimens, and the eggs are almost certain to be fertile.
I may mention that I have myself tried this plan successfully with
Palpina and Ziczac, while Mr. Harwood informs me that he
regularly pairs by this method many of the prominents, the
kittens, &c.

Having said what I had to say on this subject generally, I will
now proceed to the discussion of the several groups of British
Lepidoptera. The Butterflies seem very impracticable ; Machaon,
and I believe one or two others, have been made to pair in confine-
ment, but they are very hard to manage, requiring much space,
light, and generally the presence of the food plant.

The Hawkmoths are more easily managed ; the Privet-hawk, and
all the Smerinthi pair without much trouble, and my friend Mr.
Pickard, of Walsingham, has for six years past kept up a breed of
Elpenor without any difficulty, by keeping them in a very large
vessel with a growing plant of the willow herb. Porcellus will
pair occasionally but not readily, and probably almost all this
group, including the Clearwings and Burnets, may be induced to do
so with a little management.

Of the Bombyces, some (as B. quercus) are proverbial for the
readiness with which the virgin female attracts the male, and
these are, of course, easily paired ; but others, such as the Emperor
and Lappet, though they sometimes assemble readily, are very un-
certain in confinement. As a rule, however, all this class may be
expected to do very well, and they are favourites for breeding
purposes, but many of them are not to be depended upon, and
others, as Demas coryli, which seem to pair readily out of doors in
a sleeve, are troublesome to manage otherwise.

Of Geometers, the large bodied species comprised in the genera
Enomos Amphidasis, &c., are very easy to couple ; the Selenidse
(the true Thornmoths,) also pair readily, and some of the Boar-
midee will usually do so, but the rest, though many species have
occasionally been known to pair in confinement, cannot, as a rule,
be expected to do so.

The Hooktips are all of them very hard to manage, and the
Rev. Bernard Smith (our greatest authority on the subject,) says
that he has rarely succceded in pairing them.
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The Noctue are, as a whole, an exceedingly difficult class to
deal with, though the genus Teeniocampa affords that exception
which we are told is required to prove the rule. All the species
of this genus except Leucographa (with the habits of which I am
unacquainted,) pair with tolerable readiness, especially if placed in
sleeves on the trees; indeed they may frequently be found coupled
on the sallows. Cymatophora ocularis and Ridens have been
successfully attempted, but not eften, and my own endeavours to
pair various species of Acronycta, Cymatophora, Agrotis, Hadena,
Diphthera orion, &c., have all been complete failures, and I cannot
often succeed even in obtaining eggs from caught females of the
first two genera.

It remains to speak of the Pseudo-bombyces, the pet group of
breeders. Nearly all of this class pair in confinement with more or
less readiness ; most of them have singularly beautiful and striking
larvee, and all are remarkable for the soft and delicate beauty of
the imago, while by far the majority of species are of sufficient rarity
to attract almost all collectors. Of these I may speak seriatim, as
they are not numerous, and I have had personal acquaintance with
twenty out of the twenty-seven British species.

The Dicranuridee—the Kittens and Puss moth, are notoriously
among the easiest species to pair, and with the proviso that the
young larvee are not handled, nor foreibly removed from their food
plant, very easy to rear.

Fagi (the Lobster) is from its rarity not often tried for breeding
purposes, but it pairs readily emough. Unfortunately, however,
the larvee are hard to rear, and even the pups sometimes die off,
instead of coming out.*

Cassinea (the Sprawler) couples readily, but the larve must be
kept separately, as they are somewhat apt to be too fond of each
other, and having once acquired this depraved taste, sink at once
into ferocious cannibals; the pupa too are very apt to die if
disturbed.

Of Nubeculosa I know nothing whatever as to pairing, but the
larvee are notoriously hard to rear.

® The same remark applies to this as to the last genus—viz., that the
young larvee won't bear removal from their food plant, but must be allowed
to crawl from the old to the fresh food without assistance. The best plan
is to sleeve out on growing trees.
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The Bufftip is easy enough to manage, but not worth the
trouble, when full fed larvee may be had for the trouble of picking
them up.

The Chocolate tips are all exceedingly easy to rear, and except
when bred in and in from the same stock, easy to pair too.

Crenata has been taken only three times in thm country, so I .

can't say anything about its habits,

Plumigera (the Plumed prominent) is very easily paired and is
not generally hard to breed, though occasionally the whole brood
will die off in a most mysterious manner.

Palpina, Ziczac,and Dromedarius, three of the commonest species,
are also about the most easily managed, both in pairing the moths
and in breeding the larvee, and are decidedly the best species to begin
upon, Ziczac, in particular, being easily obtained, and the larvee
- very singular and beautiful.

Camelina, the commonest of all, is not quite so easy, and
Dicteea and Dicteoides (the Greater and Lesser Swallow promi-
nents,) are not very easy to couple, and the larvee are not at all
easy to rear, at least from the egg.

Trepida pairs very well, but its gorgeous larves is anything but
easy to rear, especially when the plan of putting them out in
sleeves on growing trees cannot be adopted.

Of Chaonia I have twice had pupe, but in both instances there
was an immense preponderance of females, so that owing to that
circumstance, and to the length of time which elapsed between the
emergence of the one solitary male and the first female, and also to
the bad weather, I could not give them a fair trial, but I suspect
they somewhat resemble their nearest ally, Dodonsea, which I have
never succeeded in pairing. If you can get ova, however, of either
species, they are not very hard to rear.

Carmelita, the queen of the prominents, as it has been justly
called, from its wonderfully delicate beauty, is considered hard both
to pair and to rear. I have never obtained pupa myself until the
present winter, but two of my friends have repeatedly succeeded in
breeding it, keeping the larvee and pupz out of doors.

Cucullina (the Maple prominent,) also one of the most beautiful
and by no means the least rare, is generally considered hard to pair
in confinement, but I have bred it regularly since 1869, and have
not found any insuperable difficulty with it, though I have every
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geason wasted many specimens in obtaining eggs ; while the beauty
and rarity of the insect, joined to the singularity of the larve,
amply repay any trouble that it may cost.

In conclusion, allow me to express my hope that some of those
members who have not yet tried their hand at this, one of the
most profitable, as it is one of the pleasantest branches of ento-
mology, may be induced at least to make a trial of some of my
favourite Prominents, and that they will not give up in despair, if
like myself they meet at first with ill luck, since one success will
atone for several failures, and I suppose that it is only by repeated
attempts that we can hope to acquire the skill requisite to ensure a
fair proportion of profits.

II1.
ON EMPUSA MUSCA AND OTHER MICRO-FUNGL
Br F. Kirton.
Read September 30th, 1873.

AT the time of year when the more highly organized forms of life
are fast dying and decaying, the simpler organisms are developed
in vast profusion. When, in the beautiful words of Shelley,

“The warm sun is failing, the bleak wind is wailing,

The bare boughs are sighing, the pale flowers are dying,
And the year

On the earth her death-bed, in a shroud of leaves, dead,
Is lying,”
then the multitudinous variety of fungi make their appearance,
“fattening on decay.” Let but the vigorous health of the plant or
animal diminish or fail, and these vegetable scavengers make their
appearance, appropriating the vital fluids of the lordly oak or the
humble blade of grass with equal indifference ; nay, man himself,
let but disease or physical weakness occur, and minute forms of
fungi attack the ailing part. For example, the ringworm, so common
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in children, arises from weakness of constitution, the ring-like
scar indicating the presence of the mycelium of a fungus, the spores
of which are nearly imponderable and at the same time almost
indestructible ; and when they meet with a soil suitable for their
growth they increase with marvellous rapidity; a decline of general
health, or perhaps a constitutional predisposition offering a suitable
locality for their production.

The fungus found in the above-named disease is known by the
name of Microsporon Andonini, and forms the light gray crusts
covering the spot which has become bald. This fungoid growth
consists of cylindrical tubes giving off decholomous branches,
which when fully developed give off at their terminations a
number of round bodies, (sporidia,) varying from the 15.000 to
100,000 of an inch in diameter; the tubes vary from the 20,000
to the 25,000 of an inch in diameter.

If a hair is extracted from the diseased part the bulb will be
found to be more or less invested with filaments and spores, some
penetrating the membrane covering the basal portion of the hair ;
the epithelial scales on the bald portion will also be found covered
with mycelium and spores.

Dr Kiichenmeister in his “ Animal and Vegetable Parasites,”
relates several cases of these fungoid growths penetrating the
interior of the body, and in those cases committing ravages more
destructive to vitality than when they occur on the external
surface. He mentions the case of a patient who had long been
annoyed with figures as of strings of pearls before his eyes, and
upon the operation of parasection being performed a fluid escaped,
in which was found a branched mass of small cylinders, partly
filled with globules and partly covered with minute cylindrical
processes. The fungus which occupied the entire interior of the
eye was nearly colourless, and consisted of fine and coarse fibres
with clear and uniform contents.

Helmhecht relates another case of a clergyman who came under
his care for an inflammation in both eyes, after the cessation of
which he had a constant movement of some body in the left eys,
but after a fall from his carriage the figure became free. Helmhecht
now made a puncture in the lower part of the cornea and sclerotic,
a fluid escaped in which was found a branched mass, consisting of
fungoid cells and rows of spores.
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V.

NOTES ON THE METEOROLOGICAL OBSERVATIONS
RecoRDED AT NORWICH, DURING THE YEARS 1870 10 1873.

By JoBN QUINTON, JUN., ASSISTANT SECRETARY.

Having been requested, by the President and Committee to write
a paper on the weather of the last four years, I have much pleasure
in presenting the following summary, with remarks on the most
noteworthy meteorological phenomena, which I think worth
putting on record in the Transactions of the Norfolk and Norwich
Naturalists’ Society.

It will be seen, for example, that in some cases we have to recur
many years for similar observations, some having rarely occurred
during this century, as, for instance, the low temperature of
N o;ember, 1871, followed by the long high temperature in January
and February, 1872 ; also, the unusual barometric depression of
January 24th, 1872, and the great difference of temperature
between January and February, 1873.

The instruments from which the observations are taken, are a
standard barometer, and a rain gauge belonging to the Norfolk and
Norwich Literary Institution; the former is 41.5 feet above mean
sea level, and the latter 30 feet above the ground. The temperature
observations are from dry and wet bulb thermometers, and a
maximum and a minimum thermometer, belonging to the Norwich
Meteorological Society ; the wind observations are from the Nor-
wich Anemometer, erected by the same Society in 1869. All the
barometric observations are reduced to 32° F. at sea level. Owing
to the want of space and time, I have this year confined myself to
the record of facts observed here, but hope in future years to be
able to compare our record with the general meteorology of the

country.



1870.

The first nine days of December, 1869, were cold, but were
succeeded by a mild fortnight, with S.W. gales, and heavy rain-
fall ; a strong gale from the W. and N.W. was recorded on the
16th, when the barometer fell to 28.717, and the velocity of the
wind was from 25 to 30 miles an hour. On the 24th a cold period
commenced, the thermometer registering its minimum 17.5 on the
29th. The rainfall was the gréatest amount recorded for December
during the last thirty years; it amounted to 4.22 inches, being
2.21 above the average, but was succeeded by a very long drought,
the deficiency in January and February was .31 and .57. On the
1st of January the temperature rose 9 degrees, and unusually mild
weather, with S. and S.W. winds, was recorded until the 17th. The
aurora borealis was seen on the 3rd. On the 8th a strong S. W,
gale was recorded, the velocity was 453 miles in the twenty-four
hours, and the barometer fell to 28.943. From the 18th to the
30th the days were again cold. On the 3lst the temperature
increased, and mild weather lasted until February 8th, when the
thermometer again fell below freezing ; the cold weather continued
for fourteen days, attended by strong E. winds. On the 24th the
temperature increased, and warm days were recorded until March
the 3rd, when the thermometer fell 14 degrees. A strong N.E.
gale was recorded on the 4th and 5th ; and, with the exception of
the 16th, 17th, and 21st, cold, unseasonable weather was recorded
until the 5th of April. The rainfall for March was 3-10ths below
the average. On the 5th of April the cold weather disappeared,
and was succeeded by a long period of fine and unusual dry
weather, the rainfall being .92 deficient in April, and 1.35 in May.
The thermometer registered 80 on May 21st, and as high as 86 on
22nd of June; on the 23rd of June, however, the maximum was
only 65, and ten cold days followed ; the rainfall for June was half
an inch below the average ; it was also deficient half an inch in July,
and 1-10th in August. From the 4th of July to the 18th of August
the weather was very fine and mild. A thunderstorm, with heavy
rain, occurred on the 18th, and was followed by a strong N.W.
gale on the 19th ; a strong gale rose on the 28th, and lasted two
days, the velocity was 348 miles on the 28th, and 373 on the 29th,
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fell to 28.879, the minimum reading for the year. February was
a cloudy month, with a rainfall 8-10 in excess of the average.
The weather was unusually mild, except on the 11th, when the
minimum tewmnperature fell to 12° below freezing. March was
mostly remarkable for the sudden alternations of temperature,
more especially in the day temperatures. The maximum on the
1st was only 38.5, but on the 3rd it registered 59.0. On the 15th
the day temperature fell to 40.8, and on the 25th reached 68.2,
but again fell to 42.5 on the 28th. The rainfall was 6-10ths
deficient. The first eleven days of April were cold and dry, only
.13 of rain fell. A brilliant aurora was seen on the 9th. From
the 12th to the 30th the weather was much milder, with excessive
rainfall, amounting to 2.94, causing the monthly total to exceed
the average by an inch and a half. The first three weeks of May
were cold and cloudy, with a mean temperature of 46°; the last
week was milder, with a mean temperature of 54°. Rain fell on
only eight days, and was 6-10ths deficient. ~Thunderstorms
occurred on the 25th and 27th. June was a very cold and stormy
month, the mean temperature was 4.3 below the average of the
last thirty years. A N.and N.N.W. gale occurred on the 6th,
7th, and 8th, when the daily velocity of the wind was 338, 438,
and 346 miles respectively. The thermometer rose to 79° and 77°
on the 15th and 16th ; a thunderstorm occurred on the latter day.
The rainfall was .47 above the average. July was like the pre-
ceding month, cold and cloudy, with frequent though small showers
of rain, which was only .05 deficient. Thunderstorm on the 23rd.

August and the first sixteen days of September were very fine, the
days mostly bright and cloudless, very little wind, and the heat
sometimes very oppressive ; on four consecutive days, the 10th to
the 13th of August, the thermometer registered above 80°. Rain fell
on only two days in August, and was an inch and a half deficient.

Severe thunderstorms occurred on September the 2nd and 6th. The

last week of September was remarkable for its excessive rainfall,

which amounted to 3.18 inches, 1.64 of which fell in the twenty-four

hours ending ten, a.m., the 30th ; the monthly total (4.02) was

nearly 2 inches in excess of the average. Considerable oscillation

was recorded in the barometer during the last week. October was

a fine mild month, the mean temperature about its usual value ;

the winds very light, chicfly S. and S.W., and the rainfall 1.16
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deficient. This was succeeded by an unprecedentedly long period of
cold weather, lasting until December the 12th ; the mean tempera-
ture of November was only 37.5. Mr. Glaisher says this was
the most severe November since 1786. For the first eleven days
of December the mean was only 30.0 ; on the 8th of December the
minimum temperature was 23° below freezing, and the maximum 5.8
below. A very brilliant aurora was seen on the 10th of November.
A strong gale from the N. on the night of November the 30th.
The latter part of December was much milder ; no frost occurred
after the 12th. The barometer fell rapidly to 29.282 on the 20th,
followed by a severe gule from the N.W., but of short duration.
The rainfall for November was 4-10 deficient, and the same in
December ; the total fall for the year amounted to 23.13 inches,
being 0.45 below the average.

1872.

The cold winter which broke up on December the 12th was
followed by an unusually long period of mild weather, the mean
temperature for January and February being 39.5 and 42.1,
therefore the two months averaged 40.8. Mr. Glaisher says this
has only béen twice exceeded in the last hundred years, viz., 1846
and 1869 ; he considers it very remarkable by following the long
period of cold weather ending December the 11th. January was
a cloudy, wet month : rain fell on nineteen days, and was 1.25 in
excess of the average. Heavy gales from the S. were recorded on
the 4th and Gth, 17th and 18th; and on the 24th, the day of
the great barometric depression, when the greatest hourly velocity
was 27 miles, and the total for the twenty-four hours, 374 miles.
This month was most remarkable for the great variation in the
barometer ; on the 24th it registered 28.397, the lowest pressure
recorded since January the 13th, 1843, when 28.205 was recorded.
Great oscillation occurred throughout the month, and the readings
averaged as low as 29.621. February was a cloudy month, but
very mild ; only two nights of frost occurred. Prevalent winds,
S. and S.E, and generally light. Rainfall was 6-10ths deficient.
The mean temperature of the first seventeen days of March was
46.0, the maximum, on the 17th, was 59.0. Nine cold days
followed, with N. and N.E. winds, accompanied by frequent storms
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of snow, hail, and rain, the temperature averaged only 36.8 ; the
maximum on the 21st was only 38.0. The last three days averaged
48.0. The rainfall was 3.02, twice the usual amount. Consider-
able variation in the thermometer was recorded during April ; the
day temperature varied 23 degrees, the extremes being 45.0 on the
the 3rd, and 68.0 on the 12th ; the night temperatures 22 degrees,
between 27.0 on the 20th, and 49.0 on the 28th. The mean
weekly temperatures were 42.8, 48.2, 43.3, and 47.9. A gale from
the N.W. was recorded on the 8th and 9th ; and on the 16th, 17th,
and 18th, when the daily velocity was 324, 336, and 304 miles
respectively. The rainfall was 6-10ths in excess. May was a
cold and cloudy month, the mean temperature only 49.9; the
rainfall was .23 deficient, being the only other month besides
February when it did not exceed the average. A S.W. gale was
recorded on the 4th, and a N.E. on the 13th. Thunderstorms
occurred on the 7th and 8th. The average temperature for June
was high, but the days were generally cloudy, with frequent showers
of rain, which exceeded the average by .73 in. The temperature
for the first fortnight averaged 54.0, and for the last 61.0. Thun-
derstorm occurred on the 24th. The weather during July was
very changeable, composed of short periods of alternately low and
high temperatures. The mean temperature of the first three days
was 61.0 ; from the 4th to the 8th it averaged 69.3 ; from the 9th
to the 19th only 61.0; this was succeeded by excessively hot
weather, the mean for the next nine days was 71.5. The winds
were very variable, but light ; several thunderstorms occurred, and
the rain was 6-10ths in excess. August was a cold month, sky
generally cloudy, with very variable light winds, and the rainfall
47 above the average. September was composed of a mild and a
eold fortnight ; the mean temperature for the first two weeks being
61.3, and for the last two only 49.2. The winds were chiefly W.
and S.W. ; a strong S.W. wind lasted from the 25th to the 28th,
when the daily velocity was 368, 303, 329, and 324 miles respec-
tively. The rainfall was slightly in excess, being .14 above the
average. Although the wind was chiefly S. and S.W., October .
was a cold, ungenial month : rain fell on twenty days, exceeding
the average by .48 in. The two last months of the year were
most remarkable for the excessive rainfall, which amounted to 7.60
inches, being 1.53 in excess in November, and 1.85 in December,
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causing the fall for the year to be 32 inches, the greatest amount
recorded in the last thirty years. Both months were unusually
mild, chiefly owing to the high night temperatures, which averaged
38.0 in November, and 36.0 in December ; only three nights of
frost occurred in November, and eight in December. Several
strong gales were recorded during November ; the daily velocity,
with a S.and S.W. wind, from the 23rd to the 27th, was 361,
296, 306, 389, and 350 miles respectively. Considerable oscilla-
tion occurred in the barometer readings during December, they
averaged remarkably low, (29.581) and no instance of their
reaching 30 inches was recorded. On the 9th it fell to 28.802, on
which day a heavy S.W. gale occurred ; 464 miles were registered,
323 of which were traversed in the first twelve hours. The total
fall of rain for the year was 8.41 inches in excess of the average.

1878.

The new year began with an almost unprecedentedly high tem-
perature, the mean for January being 40.6 ; no frost was recorded
until the 19th, the average temperature for the first eighteen days
was 44.2; the remaining days were much colder, the last week
averaged only 33.0. Several strong S. and S.W. winds were
recorded, with considerable oscillation in the barometer, which fell
as low as 28.477 on the 20th. This depression was most remark-
able for lasting so long ; the readings were below 29 inches during
the whole of the 19th, 20th, and 21st. The rainfall was .45 in
excess of the monthly average. February was a cold, bleak month,
with frequent showers of snow, sleet, and rain ; the mean temper-
ature was 6.4 below that of January, and twenty-one nights of
frost were recorded. A difference of so many degrees between
January and February is very rare. Mr. Glaisher says it has only
been exceeded once in the last hundred years, ie., in 1853, when
the mean temperature at Greenwich for January was 42.4, and
February, 33.3, a difference of 9.1. The rainfall was .58 in excess.
A strong N.E. gale was recorded on the 7th and 8th, when the
daily velocity of the wind was 320 and 366 miles; and a N.W.
gale on the 27th, when 339 miles were traversed. The barometer
pressure averaged high until the 18th, when the unusual high
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reading of 30.775 was recorded ; a fall to 29.8 on the 22nd followed,
succeeded by a rapid fall on the 25th and 26th to 28.817 ; after
which the pressure quickly increased, and 29.8 was registered on
the 28th. The temperature for the first and last weeks of March
was high, averaging 40.9 and 41.7 ; the two intermediate weeks
were cold, the mean being only 36.6 and 36.8. The rainfall’ was
slightly in excess of the average. A severe E.N.E. gale occurred
on the 15th and 16th, when the daily velocity was 334 and 358
miles. The prevalent winds for April were N., causing the tem-
perature to average low, but it was a month of considerable alter-
nation of temperature. The mean for the first five days was 47.0 ;
from the 6th to the 13th 42.0 ; a considerable increase of temper
ature followed, the thermometer registering 63.5 and 62.5 on the
15th and 16th, and the mean from the 14th to the 22nd was 48.4.
This was followed by a long period of cold weather, the mean for
the remaining days being 40.9, and for the month of May only 48.0.
The velocity of the wind on the 27th of April was 414 miles from
the N'W. The rainfall was .49 deficient in April, and .67 in May.
" A N. gale was recorded on the 17th, 18th, and 19th of May, when
the daily velocity was 325, 299, and 345 miles respectively. June
was a fine, dry month, the winds for the first week N. and E.,
remainder of the month chiefly S. and W.; only .92 in. of rain
fell until the 29th, when .99 in. fell between 8 p.m., the 29th,
and 1 a.m., the 30th, this was the greatest fall for the year. The
temperature for the first nineteen days of July was rather low,
averaging only 59.3. The maximum on the 19th was only 67.2 ;
the thermometer rose 13 degrees the next day, and was followed
by three excessively hot days, the maximum of which was 86.0,
86.5, and 92.0. On the 24th and 25th 76.5 and 80.5 were regis-
tered, and on the 26th only 67.0. The winds were light, chiefly
from the S., S W., and W. ; the rainfall amounted to 1.98, 9-10ths
of which fell on the 13th, the monthly fall was 4-10ths deficient.
August was a fine month, with rainfall 4-10ths deficient. The
month was remarkable for the alternation of the day temperature,
although there was little variation in the direction of the wind, it
being W., S.W., and 8., on twenty-seven days. The maximum
temperature on the 1st was only 69.5; on the 8th it rose to 82.5;
but on the three following days the thermometer only registered
66.0. On the 16th 81.5 was recorded, and on the 19th only 62.0 ;
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on the 25th it again rose to 78.5, followed by a fall to 60.5 on the
29th. September was an unusual cold month, the mean temper-
ature being only 53.0, 7.8 degrees below that of August. A
thunderstorm with 9-10ths of rain, occurred on the 1st. The first
fifteen days were very cloudy, with an excessive rainfall, amounting
to 3.09, an inch above the monthly average. This excessive rainfall .
was succeeded by a long drought, no rain fell in the last fourteen
days; and only 3.44 was recorded during the last three months,
being 8-10ths deficient in October, 1.17 in November, and 1.54 in
December. October was a cold month ; days generally overcast ;
several thick fogs occurred in the last week. A sudden rise in the
temperature occurred on the 10th ; the maximum and minimum
on the 9th were only 52.0 and 31.0, but on the 10th the maximum
was 66.0, followed by a night temperature of 57.0. A S. gale of
364 miles was recorded on the 11th. A strong S.W. wind blew
on the 20th, 21st, and 22nd, attended by a fall in the barometer,
which registered the minimum, 28.887, on the 23rd ; after which
an unbroken rise was recorded, to the maximum, 30.476, on the
28th. November was a fine, mild month, with a mean temperature
of 43.0; considerable oscillation occurred in the barometer, es-
pecially in the last week, when several high W. and S.W. winds
were recorded. December was remarkable for its high barometric
pressure ; preponderance of S.W. winds ; small rainfall ; and, with
the exception of the second week, high temperature. The mean
weekly temperatures were 41.4, 35.4, 42.6, and 41.7. The
barometer readings averaged 30.5 for the first thirteen days, after
which the pressure decreased, and the temperature increased, the
thermometer registering 56.0 on the 16th, and the barometer
29.668 ; on this day a S.W. gale of 374 miles was recorded. The
barometer readings for the month averaged at the unusual height
of 30.246; and with the exception of the 6th and 24th, when
the wind was N.W., the winds were entirely S., SSW., and W.
The rainfall only amounted to .43, the smallest quantity recorded
for December since 1857. The rainfall for the year amounted to
20.36 inches, being 3.22 below the average.
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VI.
MISCELLANEOUS NOTES AND OBSERVATIONS.
MAMMALIA.

By T. SouTHWELL.

ParTICOLOURED BaT Scotophilus (vespertilio) discolor. Mr.
Newman, in his ¢ Collected Observations on British Bats,” men-
tions the occurrence of this rare species off the Norfolk coast, on
the authority of Mr. John Hancock, of Newcastle. Mr. Hancock
has kindly given me all the information in his power as to this
specimen, which, however scanty, conclusively proves its locality.
It was taken in 1834 on board ship off the Yarmouth Roads, and
when given to Mr. Hancock, in whose possession it still is, was
either alive or just dead. The only other known British example
is, I believe, a specimen in the British Museum, taken at Plymouth
by Dr. Leach, and it appears probable that in both instances they
were conveyed to this country on board some foreign vessel; both
these specimens being immigrants I do not think the species can
properly be considered as entitled to a place in the British List. It
would be interesting to know if the Yarmouth ship was from abroad,
and if so, from what port, but as Mr. Hancock’s friend has been
dead some years, it is impossible to learn nmow. This species
appears to be nowhere very numerous. Lord Clermont says it
inhabits South Germany, Silesia, Denmark, and the Bukovina,
many parts of the Alpine chain, Dalmatia, Hungary, and the
eastern parts of France. Neither Jenyns, Bell, nor Lord Clermont
give the date of the Plymouth specimen.

~

TENACITY OF LIFE IN LEPISMA 8ACCHARINA. (LINN.)
By J. B. BripgMaN.

A circumstance has come to my knowledge showing the remark-
able tenacity of life exhibited by this insect. More than two
years ago, a gentleman given to microscopic pursuits placed a
Lepisma in a box, marking the name and date upon the lid ; this
was intended for a friend, but was put on one side, and remained
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undisturbed and forgotten for two years, when happening to see
the box, to his great surprise upon opening it, the Lepisma was
found as lively as if only just put in, and apparently none the
worse for its two years solitary confinement without food and light,
and with very little air. One would like to know the length of
life of these insects.

FurtHER NOTE ON THE SPoNGEOUS ORIGIN OF FLINTs.
By F. Kirron.
(See 1871—72, p. 59.)

In my paper on the above subject (published in the Transactions
for 1871-—72) I gave a figure (page 59, fig. 2) of the microscopic
structure of a sponge-like organism from the greensand, Carrow,
Norwich. Since its publication I forwarded specimens to H. J.
Carter, Esq., F.R.8., and he pronounces it to be a new species
of sponge, belonging to the Lithistide, and has described and
named it as follows, Lithospongitis kittonii.—Carter. *Fossil
species in which the surface spicule is not known, but in which
the body spicule has a branched filigreed form, Carrow Hamlet,
Norwich.”—¢ Annals and Magazine of Natural History,” vol. xii.

Through the kindness of Mr. Carter I have been enabled to
compare it with a recent form (Corallistes borealis—Carter) in
which the siliceous skeleton (body spicules) has a similar tubercled
appearance as Lithospongitis kittonii.

ORNITHOLOGIOAL NoTes ror 1873—4.
By H. Stevenson, F.L.S.

Sea EacLe (Halieetus abicilla.) A fine young male was shot
at Stokesby, near Yarmouth, on the 22nd of April, having fre,
quented the neighbourhood for some days.

WaiTe-wiNGED Brack TEerRN (Sterna leucoptera.) Of this
species, until lately one of the rarest terns in the British List, five
specimens were killed out of a flock of seven, at Hickling, near
Yarmouth, on the 30th of May, and several more were said to
have been seen.

G
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Warre Stork (Ciconia alba.) A fine bird was shot at Potter
Heigham, near Yarmouth, on the 5th of June, probably the same
which had been seen shortly before in the adjeining county.

SpoonBILL (Platalea leucorodia.) Notwithstanding the New
Act, five of these interesting birds were shot on Breydon during
the past summer, one in May, and four early in June.

Litrtie Guin (Larus minutus.) An immature specimen was
shot near Yarmouth about the middle of August.

KingrisHER (Alcedo ispida.) On the 6th of June, when the
young birds were able to fly, I examined a nest of this species,
bored into the face of a large clay pit, about two feet six inches
from the top of the jamb, and partly concealed by tke overhanging
grassy summit. This pit is in the parish of Keswick, near Nor-
wich, and some two hundred yards from any stream. It is in the
same neighbourhood as the nest I examined in 1863, as described
in the first volume of the “ Birds of Norfolk,” (p. 317,) and which
was situated in the bank of a meadow drain. The present nest con-
tained six full fledged young, with the feathers on the top of their
heads much matted with the soil, which had dried on. The
chamber itself was domed, four inches deep by six inches wide, and
just the height of the nestlings, and from the mouth of the hole
to the back of the nest was nearly twelve inches. On the floor
were a very few fish bones, but no other lining of any description,
which confirms my impression that in new nest holes the eggs are
laid on bare soil, and that the fish bones accumulate gradually, by
the castings of the birds, but I am at a loss to account for so small
a layer of bones by the time the nestlings were ready to fly. I
have no doubt the previous nest I examined had been used for
several seasons, as perfect walls of dried fishy matter had formed
round it, and still more recent deposits were heaving with maggots.
In this case, except close to the entrance, (which had decidedly “an
ancient and a fish-like smell,”) the nest was perfectly sweet, and
the fish bones white and dry. The entrance hole measured three
inches by two inches in width. I have no question that this nest
was made by the birds themselves, and not adapted from a sand-
martin’s or other boring. Many small fish, which had been dropped
by the old birds, were lying at the bottom of the pit, and it is
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believed that for two or three seasons the same pair have nested
lower down, at the extremity of a rabbit’s burrow.

The following interesting note, confirmatory of the migratory
habits of the kingfisher, has been sent me by Mr. J. H. Gurney.
« About the 13th of September several were observed on the beach
at Blakeney, and on the 14th, a single bird was seen flying by the
edge of the waves at Cromer, which perched on a breakwater.”
Our bird stuffers received several specimens at that time, and in
the two following months.

Gray Poavarore (Phalaropus lobatus.) 1 am indebted to
Mr. J. E. Harting for one of the most interesting specimens of
this bird in my collection, from the intermediate state of its plu-
mage, partly summer and winter. The date of its appearance, on
the 12th of September, is unusually early, and that it was a chance
straggler seems probable from its being quite alone, swimming
about in a small “plash” of water on the Breydon “flats,” and
that no others have since come to my notice. As usual, it showed
no apprehension of danger when approached. I have never seen
an example of this species, killed in Norfolk, with so much of the
summer plumage still remaining.

OspreY (Pandion halieetus.) A young male killed on the
13th of September, at Potter Heigham, near Yarmouth, was sent
me on the following day, and was, I fear, the same bird which had
been seen at Ranworth, and one or two neighbouring localities
during the previous week, carrying off fish from the broad waters.

EarLY APPEARANCE OF THE FIELprare (Turdus pilaris.)
Major Irby sent me, in the flesh, on the 20th of September, a
fieldfare shot by himself on the 17th. This early arrival shows
no mark of immaturity, and from the appearance of the breast-
bone, it was in all probability a last year's bird. Mr. Irby also
informs me that he saw two at Boyland about the 7th of June,
but could find no nest.

CraNE (Crus cinerea.) I am indebted to Mr. 8. K. Gayford,
of East Wretham, for the following particulars respecting a crane
killed on a farm in his occupation on Mr. Birch's estate. The
presence of some such bird in the neighbourhood was first indicated
by the appearance of footmarks on some arable land, quite a month

G 2
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before the bird itself was seen, and later still, Mr. Gayford observed
a very large bird, as he describes it, ‘‘towering high in the air like
a very big hawk.” The mystery was solved, however, on the 30th
of August, when a crane was seen by Mr. Gayford himself about
a ‘hundred yards from a flock of sheep, and some two hundred
yards from the shepherd’s *“ page” who was tending the sheep feeding
on a heath of about three bundred acres, with other large heaths
and about two hundred acres of arable land adjoining. On that
day Mr. Gayford spent several hours on horseback trying to get
within shot of it, but learning from the “page” that early in the
morning it had been at the sheep-fold and paid little attention to
him, he left his gun with the head shepherd, who shot the bird
on the following Monday, the 1st of September. Mr. Newby, of
Thetford, who stuffed it, informs me it was a male in immature
plumage, and weighed ten pounds thirteen ounces. It is now
preserved at Wretham Hall, with a white stork shot by Mr. Gay-
ford near the same spot some thirty-five years ago.

Hawrinor (Coccothraustes vulgaris) The Rev. H. T. Frere
informs me that a flock of some fifty hawfinches appeared, in
November, in the same garden at Diss where such numbers were
shot last winter. The attraction is mo doubt the yew-berries, as
proved by dissection last year; but as no specimens have been
received by our bird stuffers from any other localities, I am inclined
to think these birds, notwithstanding their persecution, were all
reared in that neighbourhood. One or two pairs are said to have
nested in that garden in the summer; they have also bred in
several other parts of Norfolk this year.

GREEN SanppipER (Totanus ochropus.) This. species made
its appearance in unusual numbers during the months of August
and September, both on Breydon and the surrounding marshes,
and in most of its usual haunts throughout the county.

MeaLy Reppore (Linota canescens.) This uncertain winter
visitant, 8o scarce last year, was extremely abundant in November
and December of this ild season. Many have been netted by
the birdcatchers quite close to the city, where they frequent the
alder trees by the river.

SwarLLows AND MartiNs. The late stay of swallows and martins,
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in 1873, was remarked in Norfolk, as well as in more southern
counties, attributable, I believe, entirely to the mildness of the
weather, and a consequent supply of insect food, enabling the old
birds to rear their late hatched young omes. These, in most
winters, are deserted when the frosts commence, and are left to die
in their nests. On the 3rd of November, some twenty or thirty
house martins were seen flying about Cromer church, and smaller
numbers later in the month. At the same place, also, a few house
martins were seen by Mr. Southwell as late as the 5th of December.
A sand-martin was seen by Mr. J. H. Gurney, jun. on the river,
near Buckenham, on the 21st of November.

Snxow BuNnTiNG (Plectrophanes nivalis.) These winter migrants,
more commonly abundant in severe than in mild winters, were
remarkably numerous throughout the months of November and
December, on all parts of our eastern coast. The extreme mildness
of the season, and an abundance, everywhere, of food, no doubt
detained on our shores such flocks, as in ordinary winters pass on,
in advance of snmow and frost, to more southern quarters. At
Yarmouth, I am informed, they were so plentiful, that at one time
the birdcatchers were netting them, for trap shooting, in place of
sparrows. At Lowestoft, about the middle of November, I saw a
flock of more than a hundred, daily, on the Pakefield cliffs, and
many passing inland have been killed on the margins of the broads,
as at Ludham, where several were shot from the reed beds, and a
few were also netted close to this city.






TRANSACTIONS OF THE NORFOLK AND NORWICH NATURALISTS
Sociery, 1873—4.

SUPPLEMENT.

FAUNA AND FLORA OF NORFOLK.
Parr V. LEPIDOPTERA.
By CeARLES G. BARRETT.
Read 24th February, 187:&.

For four years I have been engaged in collecting, from every
reliable source within my reach, information as to the species of
Lepidoptera known to be found in the County of Norfolk, and
now that my removal from the district deprives me of the oppor-
tunity of adding to the list by my own collecting, I think it
advisable to lay the results before the Society, especially as by the
kindness of the Entomologists of the county they are of a highly
satisfactory nature.

As the list is long and the localities numerous, I have not
thought it necessary nor even advisable to append the name of the
gentleman by whom captured or authenticated, to every species or
locality, but to state here the localities for which each Entomologist
has made himself responsible, and at the same time to thank them
all most heartily for the cordial manner in which they have co-
operated with me in the endeavour to make the list complete, and
the kindness with which many of them have accéded to my
request to be allowed to examine and decide upon what I have
considered to be doubtful species. I have unfortunately, however,
been compelled to exclude a few species which may possibly be

found in the county, for want of opportunity of authenticating
B
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them, since it is far better to exclude one or two such species, than
to run the risk of including any which do not belong at all to the
district. The former error is readily repaired, but the latter by no
means 8o easily. |

I am indebted to Lord Walsingham for a list of seven hundred
and fifty species collected by him in the parishes of Merton, Stan-
ford, Sturston, Tomston, and Tottington, on the Merton estate, (all
of which I have therefore included under the name of * Merton,”)
and a few at Brandon, Hevingham, and Holkham, as well as
thirty local and scarce species taken by his collector, Mr. Eedle, at
Horning ; to Mr. W. M. Crowfoot, of Beccles, for a list of five
hundred species, taken at Aldeby, Broome, Harleston, Ditchingham,
Kirby Cane, Gillingham, Geldeston, Ringsfield, Raveningham,
Headly, Holt, Barton Turf, and Yarmouth, as well as at Beccles on
the Norfolk side; to the Rev. T. H. Marriott, of Wickham
Market, Suffolk, for a list of species taken by him at Thetford,
Croxton, Narborough, Shadwell, and Hoveton, during his late
residence at Croxton ; to the Rev. H. Williams, of Croxton, for a
list of three hundred species taken in the neighbourhood of Thet-
ford; to the Rev. 1. H. Marsh, of Cawston, for a list of five
hundred species taken at Cawston, Foulsham, Wood Dalling,
Cromer, Booton, Horsford, Blofield, and Diss; to Mr. Frank
Norgate, of Sparham Rectory, for upwards of one hundred local
and interesting species taken at Sparham, Dilham, Hethersett,
Potter Heigham, Booton, Hockering, Cawston, Stody, Brancaster,
Swanton Morley, Whitwell, Heydon, Swannington, Haveringland,
Sall, Felthorpe, Upgate, Horning, and Foxley; to Mr. Frederick
Bond, of London, for forty local species from Foxley, and a few
rarities from Yarmouth; to Messrs. E. L. King, and E. A.
Atmore, of Lynn, for over three hundred species collected by them
at Lynn, Feltwell, Mintlyn, Wootton, Barton Bendish, Bawsey,
Harpley, Castleacre, Wolferton, Rising, Middleton, Roydon, Ring-
stead, Northwold, Hingham, Clenchwarton, Gaywood, and Leziate ;
to the Rev. J. Landy Browne, of Norwich, for species taken by
him at Norwich, Caistor, Runcton, Dersingham, Hethel, Forncett,
St. Faith’s, Horning, and Wood Norton; to Mr. A. B. Farn, of
London, for three hundred species taken at Horning and Ran-
worth ; to Mr. W. R. Jeffrey, of Saffron Walden, for a few cap-
tures at Brandon; to Mr. R. E. Brameld, of Nottingham, for sonie
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taken at Hunstanton; to Mr. F. D. Wheeler, of Norwich and
Clare College, Cambridge, for captures by him at Norwich, Stratton
Strawless, Buxton, Irstead, Barton Turf, Thurn, Whitesby,
Stalham, Horsey, Yarmouth, and Reedham ; to the late Mr. P. H.
Dicken, formerly of Norwich, for a list of his captures at Norwich,
Suringham, and Yarmouth; and to Mr. J. B. Bridgman, of
Norwich, for a few species taken at Norwich and Woodbastwick.

In addition to this I have been kindly allowed to examine and
make memoranda of the collections of Messrs. T. E. Gunn, Hick-
ling, Perry, and Amos, of Norwich, of species collected by them,
and by Mr. Sayer, formerly of Neatishead, at Norwich, Horsford,
Stratton Strawless, Beeston St. Andrew, Hoveton, Neatishead,
Irstead, Cringleford, Ketteringham, Kimberly, Costessey, etc., and
have myself collected a considerable number of species in and
around the City of Norwich, and at Surlingham, Brundall, Yar-
mouth, Caistor, Ranworth, Horning, Barton Turf, Coltishall, Great
Plumstead, Newton St. Faith’s, Costessey, Ringland, Easton,
Ketteringham, and Brandon.

I have also availed myself of information contained in the
following works :—

Haworth’s ¢ Lepidoptera Bntanmca,” (1803 to 1829)—which
records the captures of the Revs. J. Burrell, T. Skrimshire, and
others, in Norfolk.

Curtis’s “ British Entomology,” (1825 to 1840)—which records
a few interesting species.

Stephens’s ¢ Illustrations of British Entomology,” (1827 to
1835)—for captures at Beachamwell, Halvergate, and South
Creake.

Wood’s “Index Entomologicus,” (1833 to 1839.)

C. J. and J. Paget’s ¢ History of Yarmouth,” (1834)—for
species recorded by them at Yarmouth, Caistor, Oby, Thurn, and
other places in Norfolk,—the majority of their localities being
in Suffolk.

Stainton’s “ Manual of British Butterflies and Moths,” (1857,)
and the “ Entomologist'’s Annuals,” (1855 to 1873,) edited by the
same author.

In these works a very large number of notices of species taken
in Norfolk may be found, most of them doubtless authentic, but a
few highly apocryphal.

B2
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There is also in the ¢ Huddersfield Naturalist;” for 1864—5, a
list of over seven hundred species, by Mr. T. E. Gunn, of Norwich,
recorded as having been taken in Norfolk, and I wish to acknow-
ledge my obligation to Mr. Gunn for the ready and obliging
manner in which he has assisted me with information as to
the sources from which his list was compiled, and the localities,
as far as known, in which the species were taken, and as I am
satisfied that he was grossly and intentionally deceived by an
interested collector as to the occurrence of at least one hundred
and fifty species in the county, I have preferred to ignore
this list, and .substitute for it such information as he was able to
substantiate.

As it is necessary in a list of this kind to have some definite
boundary, I have felt compelled to omit a few species which are
known to occur at Brandon, and other places on the borders
of the county, when they have not actually been taken within its
limits.

The arrangement which I have followed is that of M. Guenée,
as published in Mr. Henry Doubleday’s ¢ Synonymic List of
British Lepidoptera,” and in many cases in which corrections or
alterations in nomenclature have been made, I have appended the
synonym in brackets to assist identification.

Several species which have been recorded erroneously in the
county are also placed in brackets to distinguish them from those
truly forming a part of the list.



A LIST OF THE LEPIDOPTERA KNOWN TO OCCUR
IN NORFOLK.
DiurnL

PapiLio MAcHAON., Linn. Found in all the fens of the rivers
Yare and Bure, and their tributaries, where its
larva feeds on marsh fennel (Peucedunum
pulustre) and other Umbellifere. 1ts range in
this country is gradually becoming more re-
stricted, from the drainage of the fens of Cam-
bridge and Huntingdonshire, and it seems
probable that in a few years, it may have
ceased to be found in any numbers elsewhere
than in our Norfolk fens. Here, however,
from the nature and extent of our fens, and
their situation along the river courses, and from
the strictness with which anany of them are
preserved, there is reason to hope, that this
splendid species may survive till a very distant
period.

LevcopHAsIA BINAPIS. Linn., Wormegay. Two specimens taken

- in the Rainbow wood, reported by Mr. Atmore.
Pieris craT£Gl. Linn, Curtis in his ¢ British Entomology,”

states, that “it has been taken in Norfolk.”
If this is correct it is probably long extinct.

»  BRASSICE. Linn. Abundant everywhere.

»  RAPE, Linn. Abundant everywhere.

»  NAPL Linn. Abundant everywhere.
ANTHOCHARIS CARDAMINES. Linn. Of general occurrence.
GONEPTERYX RHAMNL Linn. Of general occurrence.

Corias Epusa. Fab. Of general occurrence, but irregular in its
appearance.

’ s  Var. HELCE, Hiib. Thetford, Blofield ; rare.

5  HYALE. Linn. Norwich, Horsford, Broome, Aldeby,

Merton, Thetford, Halvergate, Potter Heigham.
Very uncertain in its appearance; common in
1868.



ARGYNNIS PAPHIA.

”

”

”

”

AGLAIA.

ADIPPE.

LATHONIA.

6

Linn. Widely distributed, but not common
in this county.

Linn. Caistor, near Yarmouth, Whitesley ;
excessively local. .

Fab, Horsford, Stratton Strawless, Cawston,
Runcton, Middleton, Tindall wood Ditching-
ham ; local.

Linn. Very rare; one specimen was taken
at Booton by Mr. F. Alderton, and one at
Plumstead by Mr. Perry. (This last I have
seen.) Mr. King reports one from Beacham-
well ; Curtis and Stephens both record the
species from Halvergate, and Paget, a specimen
taken by Capt. Chawner at Caistor rails.

EUPHROSYNE. Linn. Horsford, Stratton Strawless, Caw-

SELENE.

MELITEA ARTEMIS,

VANESSA O—ALBUM.

”

2

URTICE.

ston, Hockering, Tindall wood Ditchingham ;
local.
Fab. Horsford, Stratton Strawless, Cawston,
Hoveton St. John, Hethel, Wootton ; local.
Fab. Norwich, St. Faith’s, Cawston, Horning,
Aldeby, Beachamwell ; in marshy meadows.
Linn. Very rare in this county. The Rev.
W. F. Welch informed Lord Walsingham that
he saw a specimen in his garden at Stradsett,
in October, 1858 ; and took one in the same
place in September, 1861 ; and the Rev. J. W.
Colvin met with one, singularly enough, also in
the rectory garden at Yarmouth. Mr. Atmore
of Lynn, also reports a specimen taken by Mr.
'W. Pridgeon, jun., at Walpole.
Linn, Abundant everywhere.

POLYCHLOROS. Linn. Norwich, Ranworth, Gillingham,

ANTIOPA.

Merton, Thetford, Sparham, Cawston ; formerly
common, but scarcer for some years, until the
last summer (1873,) when it again appeared
commonly.

Linn. Usually a great rarity.  Recorded
from Gillingham, Marsham, and Horsham ;
Yarmouth in 1834, by Paget ; Sparham, two
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specimens, in 1868, by Mr. F. Norgate; and
one at Buxton, in 1871, by Mr. F. ID. Wheeler.
But in August, 1872, it appeared in all parts of
the county, and was almost common in its
north-east corner. Details are published in the
Transactions of this Society for 1872—3.
Vangssa 10. Linn.  Generally common.

,»  ATALANTA. Linn. Generally common.

»  CARDUL Linn. Generally common, but irregular in its
appearances.

ApatUra 1RIS. Linn.  Foulsham, Dersingham, Foxley Wood ;
rare in this county. Mr. Athow tells me that it
was found many years ago at Whitlingham.

ARGE GALATHEA, Linn. Found by Mr. W. M. Crowfoot, at
Kirby Cane, but shifting from one place to
another each season.  Curtis also records it in
Norfolk.

SATYRUS ZEGERIA. Linn. Norwich, Merton, Thetford, Sparham,
Ditchingham ; not very common in the county.

»  MEGERA. Linn. Abundant everywhere.
»  SEMELE. Linn. Generally common on heaths and
coast sand-hills.
»»  JANIRA, Linn. Abundant everywhere.
»  TITHONUS. Linn. Abundant everywhere.
HYPERANTHUS., Linn. Plumstead, Stratton Strawless,
Hethersett, Merton, Thetford, Beccles, Sparham,
Lynn.
" [CrorroBIUS DAVUS. Fab.] Recorded by Stephens, (Illust. p. 68,)
but doubtless in error.
»  PAMPHILUS. Linn. Abundant everywhere.
TrecLA RruBl. Linn. Norwich, St. Faith’s, Swannington, Caw-
ston, Stody, Broome Heath, Merton, Thetford.
»  QUERcUB. Linn., Merton, Broome, Dersingham, Thet-
ford, Sparham, Barton Bendish, Oby, Ketter-
ingham, Ranworth ; among oaks.
w-ALBUM. Ill. T introduce this species with hesitation.
In August, 1872, I met with a number of what
I believe to have been w-album flying about
and settling on the top of a chestnut tree at

”»
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Newton St. Faith’s, but was unable to obtain-
a specimen.

[TrEcLa sPiNL] Recorded by Stephens, (Illust. p. 78,) thus :—
“ Last July, (1827,) a specimen was captured
in Norfolk by Mr. J. Sparshall, F.L.S.” When
examining the collection of Mr. Sparshall now
in the Norwich Museum, some years ago, I
found a specimen labelled spini, which is cer-
tainly not the true Thecla spini, Esp. Mr.
Doubleday tells me, that he believes it to be a
species that was taken plentifully by his late
brother in North America, and that it was .
placed in Mr. Sparshall’s collection by mistake.
There is no authentic record of the occurrence
of this species, or of the true Thecla spini in
the British Islands.

5,  BETULE. Linn., Curtis (Brit. Ent. 264) records this
species as having been taken in Norfolk, and
the Rev. T. H. Marsh has found it at Sall, on
elm. Probably very rare in the county.

[PoLvoumaTus pisPaR. Haw. urpporHOE. Linn.] Stephens (Illust.
82) gives Norfolk as one of the localities for
this species, but there is no reliable record of
its occurrence here, and he was probably
misinformed.

,, PHLEAS, Linn. Common everywhere.

LyceNa &qoN. Bork. On all heaths.

acesTi8, SoHIFF. Norwich, Lynn, Hunstanton, Merton,

Thetford, Broome Heath ; common.

,,  ALExis. Hiub. (poryrasof Paget) Common everywhere.

,  CorypoN. Fab. Lynn, Hunstanton, Snettisham, Ring-

stead Downs ; very local,

,, Acs. ScHiFF. Under the name of cymon, Haworth

records it (Lep. Brit. 48) as taken by his friend
. the Rev. J. Burrell, in Norfolk, and Stephens
says, “ Found in chalky districts in Norfolk.”
Probably this was an error, but acis has disap-
peared from so many localities in which it was
formerly known to be common, that it may

”
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have been found also in this county fifty years
ago.
LycaNa atsus. Fab. South Creake, Cromer, Ketteringham (%)
scarce.
,» ARraioLus. Linn. Cawston, Booton, Thetford, Broome,
Gillingham ; not common.
SyricETHUS ALVEOLUS. Hilb. Woodton, Tindall wood Ditch-
ingham, Cawston, Horning, Ketteringham ; local.
THANAOS TaGES. Linn. Ditchingham, Ketteringham, Cawston ;
also recorded by Haworth and Stephens.
Hesperia syLvanus. Fab. Norwich, St. Faith’s, Stratton Straw-
less, Cawston, Ranworth, Aldeby, Foxley ;
common in woods.
»»  LINEA, Fab. Norwich, Stratton Strawless, Cawston,
Bawsey, Snettisham, Merton, Thetford, Broome.

NoCTURNI.

SMERINTHUS OCELLATUS, Linn. Of general occurrence, the larva
frequently found on broad as well as narrow-
leaved Salices, especially in the fens.

»  POPULL Linn. Found everywhere, the larva also feed-
ing occasionally on broad-leaved sallows.

» Ti&. Linn. Norwich, Raveningham, Merton, Thet-
ford, Lynn, Sparham, Cawston, Horning ; not
common.

AcHerONTIA ATROPOS. Linn: Found in all parts of the county,
especially in the larva state, but uncertain in
its times of appearance. Mr. T. Gunn notes
the finding of a handsome brown variety of the
larva at Norwich.

SpHINX ooNvoLvULL Linn.  Also found occasionally in all parts
of the county. Mr. T. E. Gunn records (Hud-
dersfield Nat. vol. 1, p. 373,) the discovery of
a larva of this species in the county, and de-
scribes it as “of a uniform bright green, with
brown dots on the back, and oblique yellow
stripes on the sides.” This larva, unlike that
of the previous species, is rarely found with us.

»  LIGUSTRL Linn. Common everywhere,
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DriLepHILA @A, W.V. Very rare. Has been found at Yar-
mouth, and at Gillingham, near Beccles.

LIVORNICA. Esp. Recorded by Stephens (Illust. vol. 1,
p. 127,) as occurring in Norfolk, but without
locality.

CHEROCAMPA CELERIO. Linn. Also recorded by Stephens, with-
out locality. I know of no recent capture of
these two rare species in the county.

,,  PORCELLUS, Linn.  Norwich, Merton, Thetford,
Broome, Yarmouth, Cawston, Ketteringham,
Horning.

ELPENOR. Linn. Of general occurrence. Especially
fond of the flowers of Iris pseud-acorus
(yellow-flag.)

[, ~eBrm. Linn] A specimen of this splendid rarity was
obtained at Southtown, by the Rev. J. W,
Colvin, of Yarmouth, in August, 1872. Its
occurrence for the first time so close to the
border of the county seems worthy of being
noticed here. ,

MACROGLOSSA STELLATARUM. Linn. Of general occurrence, com-
mon on the coast sand-hills.

FuctrorMIS. Linn. Merton, Horsford, Heydon, Caw-
ston, Briston ; not common.

BOMBILIFORMIS. Esp. 'Woodbastwick, Cawston, Hors-
ford ; not common.

Sesia MYopxForRMIS. Bork. I have received specimens of this
species from several of the old gardens in the
middle of Norwich, where its larva feeds in
the bark of the apple trees. It seems not to
have been noticed elsewhere in the county.

cuniciForMIS. Linn. I have seen a specimen in the
collection of a working man, which he states
was taken by him near Norwich.

1cBNEUMONIFORMIS. W.V. Recorded by Curtis and
Stephens as having been taker at South
Creake in 1823. No recent captures in the
county known, though it has occurred recently
at Brandon on the Suffolk side of the river.

”

”

”

”»

”»

”
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SesiA TiPULIFORMIS. Linn. Norwich, Yarmouth, Lynn; com-
mon among currant bushes in gardens.

,»  SPHECIFORMIS. W.V. The Rev. T. H. Marsh assures
me, that he has taken this rarity near Hors-
ford. Its food plant, the alder, is so abundant
that it may reasonably be expected to occur in
other parts of the county.

,»,  BEMBEOIFORMIS. Hiib. Taken by Mr. Sayer at Neatis-
head. Also recorded by Curtis.

,»  APIFORMIS. Linn. Norwich, Costessey, Cawston, Mar-
tham ; rather common on poplars; often mis-
taken for a hornet.

Zruzera zscuLl.  Linn. Norwich, Ketteringham, Whitwell,
Lynn, Merton, Thetford, Geldestone, Yar-
mouth ; not common.

Cossus LIGNIPERDA. Fab. Norwich, Merton, Thetford, Gelde-
stone, Yarmouth, Horning, Sparham ; probably
everywhere. In many places the trunks of the
ash, oak, willow, poplar, and other trees are
completely riddled with the burrows of the
larva of this species, and in some cases these
trees bleed copiously, the flowing sap being
warmly appreciated by hornets, wasps, and
butterflies. The rare Vanessa antiopa has been
taken at them, and V. polychloros and atalanta
are sometimes seen in numbers,

HepiaLus BECTUS. Linn. Norwich, Ketteringham, Merton, Thet-
ford, Gillingham, Wootton, Oby ; rather local.

,»  LUPULINUS. Linn. Abundant everywhere.

»  8YLVINUS. Linn. Norwich, St. Faith’s, Swannington,
Merton, Thetford, Gillingham, Yarmouth ; on
heaths.

» HUMULL Linn., Common everywhere.

Prooris sratioes. Linn. Brandon. Paget records it at Caistor
marrams, but I have no recent notice of it there.

ZyaxNa TRiFoLiL. Esp. Near Norwich, Cawston, Ranworth,
Horning, Neatishead, Bawsey; local in fens
and damp meadows. Paget records it under
the name of LoTI, var.
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ZyoxENA LONICERER. Esp. Aldeby (%) Foxley Wood ; also a local
species, but not likely to be found in damp
situations.

FILIPENDULZE. Linn. Aldeby,. Thetford, Cawston, Lynn

_ district ; uncommon and very local in this
-~ county, but abundant in most parts of England.

Nora cucuLLATELLA. Linn. Norwich, Merton, Aldeby, Caws-
ton, Horning; probably everywhere among
blackthorn. ‘

conrusaLis. H-S. [cristurans, Dup. D.L.] Sprowston,
Rackheath, Cawston ; not common.

»  STRIGULA. W.V.(}) Said by Paget to be found on the
Quay, Yarmouth ; I know of no recent cap-
tures there.

Nuparia sexex. Hiib. Norwich, Surlingham, Horning, Ran-
worth, Cawston, Merton, Aldeby; very com.-
mon in the fens, flying at night in July and
August.

»»  MUNDANA. Linn. Merton, Aldeby, Yarmouth, Caws-
ton, Horning ; not common.

CALLIGENIA MINIATA. Forst. Norwich, St. Faith's, Hockering,
Cawston, Foulsham, Wood Norton, Barton
Bendish, Aldeby, Merton.

LitHOSIA MESOMELLA. Linn. Horsford, Stratton Strawless, Caws-
ton, Foulsham, Lynn, Narborough, Horning,

~ Aldeby ; local.

»  MUSCERDA. Hiib. Ranworth, Horning, Irstead, Brun-
dall ; abundant in the fens of Norfolk. Curtis
in his British Entomology records the finding
of two specimens floating in a ditch at Horning,
by Mr. J. Sparshall. Some years after this the
Rev. J. Landy Brown, found it flying com-
monly in the evening among alders in the same
locality, and it has since been taken in plenty
by those who have collected in that and the
neighbouring fens. It is not known to occur
elsewhere in the British Islands.

»  AURBOLA. Hiib. (unrra, Esp.) Norwich, Merton;
scarce.

”

”»
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LiTHOSIA COMPLANULA. Bdv. (LURIDEOLA, Fr.) Common everywhere.
,»  COMPLANA. Linn. Merton, Thetford, Yarmouth, Caws-
ton, St. Faith’s, Horning. At Merton and
Brandon a variety of this species is found which
approaches closely to Lithosia molybdeola, Gn.,
(Sericea Greg.) and in my opinion serves to
prove that the latter form is merely a variety of
complana.
,»  GRIsEoLA. Hiib. Generally common, abundant in the
' fens.

” ” Var. sTRAMINEOLA. Dbl. Also of general occur-
rence, and rather plentiful in the fens. This
form was long considered to be a distinct
species, and has only just been proved to be a
variety of griseola, both forms having been
reared by the Rev. John Helling, of Exeter,
from a batch of eggs laid by a female strami-
neola from Ranworth fen. This form is peculiar
to tho British Islands.

,» QUADRA. Linn. Norwich, Horsford, Horning; scarce.
Formerly common near Yarmouth, according to
Paget.

»  RUBRICOLLIS. Linn. Of general occurrence, but not very
common.

EucHEL1A JAcoBZZE. Linn. Common everywhere.
EuTHEMONIA RUSSULA. Linn. On all heaths.
ARcTiA PLANTAGINIS. Linn. Ketteringham ; scarce.

,, CcAJA. Linn. Common everywhere.

,,  ViLLIoA, Linn. Norwich, Thetford, Brandon, Broome,
Merton. '

SpiLosoMa FuULIGINOBA.  Linn. Norwich, Merton, Brandon,
Horning, Cawston ; not common.

»»  MENDICA. Linn. Merton, Sparham, Cawston, Horstead,
Norwich, according to Stephens; not common.

»»  LUBRICEPEDA, Linn. Common everywhere.

y»  MENTHASTRL. W.V. Common everywhere.

»  URTICE. Eep. Norwich, Thetford, Surlingham, Horning,
Lynn, Gillingham, Barton Turf, in the fens,
but scarce.
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LirAris cHRYSORRH®EA. Linn. Norwich, Yarmouth, Aldeby;

”

»

”

scarce in this county, and differing from its
usual habit of being abundant where it occurs.

AURIFLUA. Fab. Abundant everywhere.

BALICIS.

DISPAR.

Lion. Norwich, Horning, Yarmouth, Gilling-
ham, Thetford ; apparently not very common.
Linn. Formerly at Horning and Cawston, but
long since extinct. The Rev. T. H. Marsh,
says, ‘Not uncommon at Cawston, in 1861,
but not seen since.” Curtis's observations in
his British Entomology are so interesting, that
I think them worth trauscribing :—* It is not
easy to conceive the delight I experienced
when a boy, on finding the locality for the °
Gipsy Moth.  After a long walk I arrived at
the extensive marshes of Horning, in Norfolk,
having no other guide to the spot than the
Myrica gale, and on finding the beds of that
shrub, which grows freely there, the gaily
coloured caterpillars first caught my sight.
They were in every stage of growth, some being
as large as swan's quills. I also soon discovered
the moths which are so totally different in
colour as to make a tyro doubt their being
partners. The large lovse cocoons were also
very visible, and on a diligent search I found
bundles of eggs covered with the fine down
from the abdomen of the female. = With eggs,
caterpillars, chrysalides, and moths, I speedily
returned, enjoying unmixed delight in my
newly gained acquisitions, and looking forward
with pleasure to the feeding and rearing my
stock the following year.”

The Myrica gale still flourishes at Horning,
but the *“ Gipsy” Moths have long disappeared.
Whether the females and eggs which have been
turned out lately by Entomologists will have
any effect in re-establishing the species, remains
to be seen.  Doubtless Curtis reared his larva,
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there is no species more easy to propagate and
rear in confinement. The breed has been kept
up for many years past in this manner, and
there seems to be no prospect of its failing,
but why, under such circumstances, the insect
at large should have become almost totally ex-
tinct in this country is simply inexplicable.

Liparis MoNacHA. Linn. Merton, Cawston, Foulsham, Horsford,
Stratton Strawless ; not common.

[ArcTurus sparsHaLLiL Curt.] Of this insect Curtis writes : —
¢ Captured by Joseph Sparshall, Esq., in a lane
near Horning, early in the morning of the 7th
August, 1829. He believes it was resting
upon the trunk of an elm tree.” My friend,
Mr. Doubleday, of Epping, who was friendly
for many years with Mr. Sparshall, tells me
that he is under the impression that this
specimen was obtained from Mr. Wigham.
Nevertheless Curtiy’s circumstantial account
seems to indicate its actual capture in this
country, in which case it was undoubtedly
imported in the larva or pupa state, since there
is no reason whatever to suppose that this
species has ever inhabited this country. Bois-
duval states, that it is American, but there
seems reason to believe rather that it is a native
of Australia.

Oravia pupiBUNDA. Linn. Of general occurrence.

»s  FASCELINA. Linn. The larva of this species is found
not uncommonly on hedges to the north of
Norwich, but the perfect insect is very seldom
taken. Paget records it at Yarmouth.

»  GoNosTiIGMA. Linn. Horning and Ranworth fens;
rare. Haworth also records it from Norfolk.

»  ANTIQUA. Linn. Abundant everywhere.

DeMas coryul. Linn. Thetford. .

TricHIURA crRATZEGL Linn. Norwich, Cawston ; scarce.

P&cirocampa poruLL  Linn. Norwich, Merton, Gillingham,
Cawston, Sparham.
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ERIOGASTER LANESTRIS. Linn. Of general occurrence ; in some
seasons the larve are very abundant, forming
large nests of silk on the hawthorn and black-

thorn hedges.
BomBYx NEUSTRIA. Linn. Of general occurrence, sometimes
common.

» RUBL Linn. Of general occurrence on heaths.

»  QUERCUS. Linn. Generally common. This and the
allied species are seldom taken in the perfect
state, but commonly in that of larva.

OpoNEsTIS POTATORIA. Linn. Common everywhere; abundant
in the fens.

[EvrricHA PiNL.  Linn.| This species, like Arcturus sparshallit,
was recorded by Curtis, and on the same
authority. He writes :—* Joseph Sparshall,
Esq., took a fine male in the Norfolk and
Norwich Hospital, 23rd July, 1809.” If this
is correct, it is almost certain that the specimen
must have been imported in the pupa state
with foreign timber, and this might easily be
the case as Eutricha pini is common in Ger-
many and other parts of the Continent, but I
think it likely that Mr. Sparshall mixed his
Foreign and British insects, and thus fell into
various errors. [E. pint is not known as a
British insect.

GASTROPACHA QUERCIFOLIA. Linn. Norwich, Merton, Brandon,
Thetford, Aldeby, Ranworth, Sparham, Caws-
ton, Bawsey, near Lynn ; not very common.

SATURNIA CARPINI. Bork. Norwich, Merton, Aldeby, Ranworth,
Horning, Dilham, Cawston. In the fens its
larva feeds principally on Spirea ulmaria
(meadow-sweet.)

GEOMETRE.

OURAPTERYX SAMBUCATA. Linn. Common everywhere.

ErioNE VESPERTARIA. Linn. Very rare. One specimen taken at
Neatishead, in 1860, by Mr. Sayer, and one at
Cawston, by the Rev. T. H. Marsh.
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ErioNe apiciaRIA.  W.V. Of general occurrence, plentiful in
the fens.

Rumia cRATZEGATA. Linn. Abundant everywhere. Mr. T. E.
Gunn has a very singular variety—pale buff,
with yellow veins—taken at Norwich.

VENILIA MacULATA. Linn. Merton, Horning, Haveringland,

_ Cawston ; local.

ANGERONA PRUNARIA. Linn. Aldeby, Foxley, Foulsham.

METROCAMPA MARGARITATA. Linn. Of general occurrence.

Erroria pasciaria.  Linn. Norwich, Stratton Strawless, Merton,
Brandon, Mintlyn, Cawston; probably in all
fir woods.

EURYMENE DOLOBRARIA. Linn. Norwich, Costessey, Merton,
Aldeby, Thetford, Foxley, Wootton, Cawston,
Neatishead ; not common,

PERICALLIA 8YRINGARIA. Linn. Norwich, Ketteringham, Aldeby,
Thetford, Foxley, Lynn district, Cawston,
Horsford, Ranworth, Horning; not very
common.

SeLENMA ILLUNARIA. Hiib. Common everywhere.

»  LUNARIA, W.V. Once taken in Norwich by Mr. F. D.
‘Wheeler.

»  ILLUBTRARIA. Hijb. Thetford. One specimen bred by
the Rev. H. Williams, of Croxton.

ODONTOPTERA BIDENTARIA. Linn. Norwich, Merton, Aldeby,
Thetford, Cawston.

CrooALLIS ELINGUARIA. Linn.  Norwich, Aldeby, Thetford,
Horning, Lynn, Cawston.

Ex~Nomos TiLiaRIA. Hiib. Norwich, Merton, Thetford, Lynn,
Sparham, Ranworth, Neatishead ; rather com-
mon, especially in the fens.

»s  FUSOANTARIA. Haw. Norwich; rare.

»  ErosARIA. W.V. Norwich, Merton, Brandon, Caws-
ton ; scarce.

»  ANGULARIA. W.V. Norwich, Merton, Thetford, Caws-
ton ; not common.

HiMERA PENNARIA. Linn. Norwich, Yarmouth, Merton, Thet~
ford, Cawston.

Q
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PrigALIA PILosARIA. W.V,  Norwich, Sparham, Cawston,
Raveningham ; not so common as it usually is
in other counties.

BistoN HIRTARIA. Linn. Norwich, Cawston, Lynn, Ravening-
ham ; uncommon.

AmPHIDASIS PRODROMARIA. W.V. Norwich, Thetford, Lynn,
Sall, Cawston, Raveningham ; not common.

»  BETULARIA. Linn. Of general occurrence.

HEMEROPHILA ABRUPTARIA. Thunb. Norwich, Merton, Thetford,
Cawston, Wootton.

CrEoRA LICHENARIA. W.V. Of general occurrence.

BoARMIA REPANDATA. Linn. Common everywhere.

»  RHOMBOIDARIA. W.V. Common everywhere.

TEPHROSIA CREPUSCULARIA. W.V. Horsford, Foulsham ; not
common.

»  BIUNDULARIA. Esp. Stratton Strawless, Foulsham ; not

, common.

» . PUNCTULARIA. W.V. Merton, Gillingham, Mintlyn,
Wootton, Foulsham ; not common.

GNOPHOS OBSCURATA. W.V. Merton, Barton, Northwold,
Yarmouth.

PseupoTERPNA CYTISARIA. W.V. Common on heaths, and waste
places on the coast.

GEOMETRA PAPILIONARWA. Linn. Norwich, Merton, Gillingham,
Thetford, Cawston, Irstead, Ranworth, Sur-
lingham ; rather frequent in the fens.

NEuMoriA VIRIDATA. Linn. Four specimens were taken at Horn-
ing last summer. The species had not pre-
viously been_suspected, as far as I know, of
being found in the Eastern counties, although
the fen districts sufficiently resemble the
mosses of Lancashire, in which it is abundant,
to render its presence intelligible. ~Had I not
seen the specimens, however, I should have
felt doubtful on the subject.

Iopis vERNARIA. Linn. Recorded by Paget in his Yarmouth
list, and probably correctly, but no recent
capture seems to be known.
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IoDIS LACTEARIA. Linn.  Norwich, St. Faith's, Sparham,
Cawston, Gaywood, Merton, Aldeby ; probably
everywhere.

PHORODESMA BAJULARIA. W.V. Merton, Foxley, Foulsham ;
scarce.

HemiTEEA THYMIARIA. Linn. Norwich, Yarmouth, Aldeby,
Merton, Thetford, Cawston, Sparham, Horning,
probably everywhere.

ErHYRA PORATA. Linn. Brandon, Horning; scarce.

»»  PUNCTARIA. Linn. Norwich, Merton, Thetford, Horn-
ing, Cawston, Mintlyn ; apparently not common.

,»  TRILINEARIA. Bork. Merton, Stratton Strawless ; scarce.

»»  OMICRONARIA. W.V. Norwich, Aldeby, Merton, Ket-
teringham, Sparham, Cawston, Yarmouth ; not
uncommon.

»»  PENDULARIA. Linn. Foulsham, Bawsey near Lynn ;
scarce.

Hyria AuRORARIA. Gn. Ranworth, Horning, Hoveton, Neatis-
head, Cawston, Aldeby ; rather common in the
wettest parts of the fens. A most lovely
species. ’

AstHENA LUTEATA. W.V. Norwich, Costessey, Mintlyn, Barton,
Cawston.

»  CANDIDATA. W.V. Norwich, Merton, Thetford, Aldeby,
Cawston, Horning ; not very plentiful.
»  SYLVATA. W.V. Foxley, Foulsham ; scarce.

EuPIsTERIA HEPARATA. W.V. Seems to occur everywhere among
alders, and much more commonly than in most
counties.

Acipania RUBRICATA. W.V. Norwich, Merton, Brandon, Thet-
ford, Cawston, Mintlyn, St. Faith’s. This
beautiful little species was formerly considered
a great rarity, until its head quarters on the
“Breck” sand of Norfolk and Suffolk were
discovered. It is also found on heaths in other
parts of the county, but the specimens are fre-
quently much darker in colour than those of
the “Breck” district.

»  8cuTuLATA. W.V. Common everywhere.
o2
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AcipALia BISETATA. Bork. Common everywhere.

»»  INTERJECTARIA. Bdv.  (Dilutaria, Hiib.) Common
everywhere.

y»  HOLOSERICEATA. Dup. Thetford. 1 have seen a
specimen of this exceedingly local species taken
by the Rev. H. Williams. Elsewhere it seems
confined to Bristol.

»  INCANARIA. Hiib. Generally common.

»  ORNATA. Scop. Merton, Wood Dalling; local and scarce.

»»  PROMUTATA. Gn. Norwich, Yarmouth, Aldeby, Merton,
Brandon, Leziate ; common where it occurs.

»»  SUBSERICEATA. Haw. Norwich, St. Faith's, Merton,
Thetford.

» IMMUTATA. Linn. Norwich, Surlingham, Ranworth,
Horing, Aldeby, Merton, Brandon, Cawston,
Wootton ; abundant in all the fens.

»  BREMUTATA. Hiib. Norwich, Merton, Lynn, Horning,
Cawston, Coltishall ; not so abundant as usually
is the case.

»  IMITARIA. Hiib. Of general occurrence.

»»  EMUTARIA. Hiib. Lynn, Wootton. A rare species, but
probably to be found in the salt marshes all
along the coast.

»  AVERSATA. Linn, Common everywhere.

»  INORNATA, Haw. Merton, Brandon, Cawston(?) ; very

local.
»» ~ EMARGINATA. Linn. Of general occurrence; common
in the fens.
TIMANDRA AMATARIA. Linn. Of general occurrence, but not
common

CaBERA PUSARIA. Linn. Abundant everywhere.
»  ROTUNDARIA. Haw. A single specimen has occurred at
Norwich.
»  EXANTHEMARIA. Scop. Common everywhere.
Coryoia TEMERATA. W.V. Norwich, Ketteringham, Merton,
Cawston, Neatishead, Yarmouth ; recorded by
Paget under the name of punctuta.
»  TAMINATA. W.V. Norwich, Merton, Thetford, Cawston,
Lynn ; not very common.
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MacariA LITURATA. Linr.  Yarmouth, Merton, Thetford, Caws-
ton, Mintlyn, Horsford; probably in all fir
woods.

Havia wavaria. Linn. Common everywhere in gardens.

STRENIA OLATHRATA. Linn. Norwich, Yarmouth, Aldeby, Merton,
Thetford, Sparham, Snettisham ; common in
clover fields. Richly coloured, and variable in
this county.

PaNAGRA PETRARIA. Hiib. Norwich, Costessey, Merton, Thetford,
Aldeby, Ranworth ; a curious pale variety has
been found in the fens.

NUMERIA PULVERARIA. Linn. Cawston, Foulsham.

Fioonia AToMarIA, Linn. Common on all heaths, and found
also in the fens.

5,  PINIARIA. Linn.  Merton, Thetford, Lynn district,
Felthorpe, Cawston, Horsford ; probably in all
fir woods.

AsPILATES STRIGILLARIA. Hiib. Horning; scarce.

,»  CITRARIA. Hiib. Merton, Thetford, Brandon, Hunstan-
ton, Snettisham ; and one specimen at Norwich.
Common in the “Breck” district. Usually a
coast insect.

ABRAXAS GROSSULARIATA. Linn. Abundant everywhere.

»  ULMATA. Fab. Ketteringham, Merton, Mintlyn, Lynn
walks ; very scarce.

Liepia apusTaTA. W.V. Norwich, Aldeby, Merton, Thetford,
Horning, Cawston ; common.

Lomaspruis MARGINATA, Linn. Generally common.

HiBerniA RupicaPRARIA. W.V. Norwich, Aldeby, Thetford,
Sparham, Cawston ; probably everywhere.

»  LEUOOPHEARIA, W.V.  Norwich, Merton, Aldeby,
Sparham, Cawston ; not very common.

»  AURANTIARIA. Hiib.  Norwich, Merton, Thetford,
Aldeby, Cawston.

»»  PROGEMMARIA. Hiib. Common everywhere.

»  DEPOLIARIA. Linn. Norwich, Merton, Aldeby, Spar-
ham, Cawston ; probably everywhere.

ANISOPTERYX ZSCULARIA. W.V. Common everywhere.

CHEIMATOBIA BRUMATA. Linn. Everywhere abundant.
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OPORABIA DILUTATA. W.V. Norwich, Merton, near Beccles,
Cawston ; probably everywhere.

»  FILIGRAMMARIA. H.-S. Cawston, Norwich? I am not
satisfied that this species has really occurred in
the county, as some varieties of Dilutata are
apt to be mistaken for it.

LARENTIA DIDYMATA. Linn. Norwich, Horning, Cawston, Mer-
ton, near Beccles ; probably everywhere.

»  MULTISTRIGARIA. Haw. Norwich, Yarmouth, Merton,
Thetford, Cawston, Neatishead ; on heaths.

,»  PEOTINITARIA. Fuess. Norwich, Horsford, Ranworth,
Merton, near Beccles.

EMMELESIA AFFINITATA. Steph.  Merton, Horning, Cawston ;
not common.

»y  ALCHEMILLATA. Linn. Norwich, Merton, Thetford,
Brandon, Aldeby, Horning, Cawston, Barton
Bendish ; not common.

»  ALBULATA. W.V. Norwich, Merton, Aldeby, Horning,
Lynn, Wootton ; probably wherever the Yellow
Rattle (Rhinanthus crista-gallt) grows.

»»  DECOLORATA. Hiib. Norwich, Merton, Thetford, Bran-
don, Aldeby, Cawston, Horning; common
among Lychnis vespertina.

EuprraEciA VENOSATA. Fab. Norwich, Merton, Thetford, Caws-
ton, Horsford ; among Silene inflata.

»y  CONSIGNATA. Bork. Norwich, Shadwell ; very rare.

»  LINARIATA. W.V. Norwich, Merton, Thetford, Brandon,
Cawston ; among Linaria vulgaris.

»y  OENTAUREATA. W.V.  Norwich, Merton, Thetford,
Aldeby, Brandon, Barton Bendish, Yarmouth.

»  SUCCENTURIATA.  Linn. Norwich, Aldeby, Cawston,
Hunstanton ; scarce.

»  SUBFULVATA. Haw. Norwich, Ketteringham, Aldeby,
Merton, Thetford, Lynn, St. Faith’s, Ranworth ;
rather common.

»  PYGMEATA, Hiib. One specimen found flying in the
sunshine, on the railway embankment at
Lakenham, Norwich.

»  0asTiGATA. Haw. Norwich, Aldeby, Cawston.
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EuPiTHECIA VIRGAUREATA. Dbl. Horning ; scarce.

»»  ALBIPUNOTATA. Haw. Horning; scarce.

»  VALERIANATA, Hiib. Norwich, Brundall, Ranworth ;
among Valeriana in the fens.

,»  IRRIGUATA. Hiib. Hunstanton ; taken by the Rev. H.
Harpur Crewe.

»»  FRAXINATA. Crewe. Norwich, Horning, Yarmouth ;
among ash.

»  INDIGATA. Hiib. Horsford, Cawston ; in fir woods.

»  NANATA. Hiib. Common on heaths.

»  VULGATA. Haw. Common everywhere.

»  ABSYNTHIATA. Linn. Aldeby, Cawston, Horning.

»»  MINUTATA. Hiib. Norwich, St. Faith’s, Cawston,
Brandon.

»  ABSIMILATA. Dbl Norwich, Cawston.

»  TENUIATA. Hiib. Aldeby, Merton, Thetford, Ranworth,
Horning, Cawston, Hunstanton; common
about sallows in the fens. -

»  SUBOILIATA. Gn. Gillingham, Thetford, Cawston ;
scarce.

y»  DODONEATA. Gn. Thetford ; rare.

»  ABBREVIATA. Steph. Norwich, St. Faith's, Cawston,
Aldeby.

»  EXIGUATA. Hiib. Norwich, Aldeby.

»  SOBRINATA. Hiib. Norwich, Merton, Thetford, Brandon.

»  PUMILATA. Hiib. Norwich, Cawston, St. Faith’s;

apparently not common.

»  CORONATA. Hiib. Aldeby, Horning, Cawston.

»»  RECTANGULATA. Linn. Common everywhere.

Coruix spARsATA. Hiib. Surlingham, Aldeby, Ranworth, Hor-
ning, Barton Turf ; pretty common in the fens,
flying around sallow bushes in the evening.

LoBorHORA SEXALATA. Hiib. Norwich, Surlingham, Aldeby,
Geldeston, Foulsham, Horning, Ranworth ; not
common. Found principally about sallows in

the fens. )
»»  VIRETATA. Hiib. Geldeston, Ketteringham, Neatishead ;
. scarce. Recorded in Norfolk by Stephens.

THERA VARIATA. W.V. Generally common in fir woods.
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Trera FIRMARIA. Hiib.  Norwich, Horsford, Hevingham,
Cawston, Thetford, Plumstead ; among fir.
Yresiperes 1MPLUVIATA. W.V. Of general occurrence.
»  ELUTATA. W.V. Common everywhere.
MELaNTHIA RUBIGINATA. W.V. Common everywhere.
»  OCELLATA. Linn. Generally common.
»»  ALBICILLATA. Linn. Norwich, Aldeby, Ormesby,
Barton Bendish, Horning, Neatishead ; not
common. Recorded in Norfolk by Haworth,
Stephens, and Wood. :
MeLANTIPPE PROCELLATA. W.V. Norwich, Aldeby, Cawston ; scarce.
,»  UONANGULATA. Haw. Merton, Aldeby, Cawston,
Norwich.
»  SUBTRISTATA. Haw. Common everywhere.
»  MONTANATA. W.V. Of general occurrence.
5, GALIATA. W.V. Horning, Cawston ; scarce.
»»  FLUOTUATA. Linn. Common everywhere, excessively so
at Norwich.
ANTIOLEA BINUATA. W.V. Brandon, Thetford ; scarce.
,»  RUBIDATA. W.V. Aldeby, Merton, Thetford, Brandon,
Cawston.
»  BADIATA. W.V. Norwich, Aldeby, Merton, Sparham,
Cawston ; probably common everywhere.
,,»  DERIVATA. W.V. Norwich, Aldeby ; not common.
»  BERBERATA. W.V. Formerly taken at Beachamwell by
Mr. J. Scales, and recorded by Stephens. The
‘ neighbourhood of Beachamwell seems to have
formerly been prolific in rare insects, but it
does not appear to have been worked since the
time of Mr. Scales.
CoREMIA PROPUGNATA.  W.V.  Norwich, Merton, Aldeby,
Cawston, Horning, Ranworth,
»»  FERRUGATA. Linn. Common everywhere.
»  UNIDENTARIA. Haw. Norwich, Aldeby, Horning;
probably everywhere.
»  QUADRIFASCIARIA. Linn. Norwich, Aldeby, Merton,
Cawston, Barton, Wootton; not common.
Recorded from Norfolk by Haworth and
Stephens.
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CAMPTOGRAMMA BILINEATA. Linn. Abundant everywhere.
»  PLOVIATA. Hiib. Horning, Foulsham ; very rare.
PHIBALAPTERYX TERSATA. Ww.V. Ditchingham,  Thetford,
Foulsham ; very local.
»  LIGNATA. Hiib. Norwich, Brundall, Aldeby, Merton,
. Thetford, Brandon, Ranworth, Cromer ; very
common in the fens and marshy meadows.

»  POLYGRAMMATA. Bork. () Recorded by Stephens, but
probably by mistake for Lignata, yet, as it is
found in Cambridgeshire, I hesitate to exclude
it from this list.

SootosiA pusiTaTA. Linn. Norwich, Aldeby, Merton, Cawston,
Lynn, Ranworth.

»  VETULATA. W.V. Aldeby, Thetford, Ranworth, Horning,
Surlingham ; among buckthorn {(Rhamnus
catharticus) in the fens.

»  RHEAMNATA. W.V. Norwich, Merton, Thetford, Ranworth,
Horning ; in similar situations to the last.

»  CERTATA. Hiib. Norwich, Thetford, Cawston; among
barberry (Berberis.)

»»  UNDULATA. Linn. Aldeby, Ranworth, Foxley, Barton
Bendish, Merton, Foulsham ; not common.

CipARia psITrACATA. W.V. Thetford ; scarce.

»  MIATA. Linn. Norwich, Yarmouth, Aldeby, Buxton,
Cawston ; common.

»  PIcATA. Hiib. Merton, Aldeby, Cawston, Ketteringham.

»»  CORYLATA. Thunb. Of general occurrence.

»  SAGITTATA. Fab. Norwich, Brundall, Aldeby ; scarce.
Found among meadow-rue (Thalictrum) in the
fens of this, and the adjoining counties.

»  RUssaATA. W.V. Abundant everywhere.

»»  IMMANATA. Haw. Generally common.

»  SUFFUMATA. W.V. Norwich, Aldeby, Cawston.

»  SILACEATA. W.V. Norwich, Costessey, Foxley, Aldeby,
Cawston, Foulsham ; not common.

»  PRONATA. Linn. Norwich, Merton, Aldeby, Thetford,
Horning, Lynn, Cawston ; not very common.

»  TESTATA. Linn. Common everywhere, particularly in
the fens.
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CIDARIA POPULATA. Bork. Cawston, Barton Bendish; I long
hesitated to include this Northern species in
our list, but the sight of an undoubted specimen
taken by Mr. Atmore of Lynn, has decided
the point.

»»  FULVATA. Forst. Of general occurrence.

»  PYRALIATA. Bork. Norwich, Aldeby, Horning, Cawston.

»  DOTATA. Linn. Norwich, Aldeby, Horning, Lymnn ;
recorded at Yarmouth by Paget, under the
name of Spinachiata. Haw.

PeLurca comrrata. Linn. Norwich, Yarmouth, Aldeby, Thetford,
Lynn, Cawston, Horning ; usually a local or
scarce species, but common in Norfolk.

Euboria cErviNARIA. W.V. Norwich, Yarmouth, Kirby Cane,
Thetford, Cawston, Lynn district ; common.

»»  MENSUBARIA. W.V. Norwich, Gillingham, Merton,
Thetford, Ranworth.

»s  PALUMBARIA. W.V. Generally common on heaths.

»  BIPUNCTARIA. W.V. Horsford (1), Brandon, Merton. This
species is almost confined to the chalk downs of
thesouth, and where found it is usuallyabundant.
The occurrence of isolated specimens in this
district is therefore very curious. It seems to
indicate either that the species has been
common upon the chalk of the Eastern
Counties and is gradually dying out, or that it is
gradually effecting a settlement in the district.

»  LINROLATA. W.V. Yarmouth, Thetford, Cromer ; very
common on the sand-hills (or denes) of the
coast, and still lingering in the ancient coast
district of the ¢ Breck” sand, although far
removed from the sea.

ANAITIS PLAGIATA. Linn. Common everywhere.

LrtHOSTEGE GRISEATA. W.V. (NIVEARIA, D.L.) Brandon, Thetford,
This species seems confined, in this country
to the ¢ Breck ” district, its larva feeding upon
the seeds of Sisymbrium sophia and 8. cheir-
anthoides, but it does not follow these plants
into other districts.
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CHEsIAS SPARTIATA. Fab., Norwich, Aldeby, Merton, Thetford ;
among broom (Spartium scoparium.)
,»  OBLIQUARIA. W.V. Norwich, Thetford; among broom ;
scarce. Probably at Brandon, where it has
occurred on the Suffolk side of the river.

DREPANULE.

PLATYPTERYX LACERTULA. Hiib. Merton, Northwold, uncommon.
Dreeana rarcuna. W.V. Norwich, Merton, Thetford, Aldeby,
Wootton, Cawston, St. Faith’s, Horsford ; pro-
bably everywhere.
,»  HAMULA, W.V. Merton, Thetford, Cawston, St. Faith's,
Horsford ; not common.
,»  UNauiours. Hiib. Merton, Thetford; among beech ;
very local.
Ciuix spINULA. W.V. Common everywhere.

PSEUDO-BOMBYCES.

CERURA FURCULA. Linn. Yarmouth, Merton, Thetford, Stratton
Strawless, Hoveton, Irstead, Barton Turf;
probably not rare on sallows in all the fens,
but seldom taken.

»  BIFIDA. Hiib. Norwich, Thetford, Aldeby, Cawston ;
probably not rare among poplars.
,»  VINULA. Linn. Of general occurrence.

Stavrorus FaGl. Linn. Norwich, Merton, Cawston, Foulsham,
Horsford, Stratton Strawless; very rare now,
although it appears to have been formerly
much more common. It is said that John
Curtis used to take it even in the Cathedral
Close, and he writes in his British Entomology :
“One of the first insects that I remember to
have taken was a female of this insect. It
was fluttering up palings under some lime trees
near Norwich, in the middle of June, and
more than two centuries back Mouffet said
that the Staphylinus caterpillar was common
in Norfolk.”
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The name ¢ Staphylinus” caterpillar was
evidently given to the larva of this species
from the extreme singularity of its form,
which somewhat resembles a 'lobster, and
obtains for the perfect insect the name of the
Lobster Moth.
I have seen two specimens taken within the
last few years a few miles from Norwich, by
Messrs. Hickling and Starling. ,
Prrasia cassiNes. Fab. Norwich, Thetford, Cawston ; appa-
rently scarce, but from appearing in November
it may be overlooked.
Prozra BucepEALA. Linn. Common everywhere.
CLOSTERA CURTULA. Linn. Merton, Thetford ; rare.
s  RECLUSA, W.V. Merton, Thetford, Aldeby, St. Faith’s,
Ranworth, Barton Turf; probably in all the
fens and boggy heaths, the larva feeding
between united leaves of dwarf sallow.
PricopoNTis PALPINA. Linn. Norwich, Geldeston, Merton,
Thetford, Irstead, Buxton, Foulsham; pro-
bably found sparingly among poplars every-
where.
NortopoNTA CAMELINA. Linn. Norwich, Gillingham, Thetford,
Lynn, Cawston ; not very common.

cucuLLiNA. W.V. Very rare. One specimen ¢n
Norwich, attracted by a female bred by
Mr. F. D. Wheeler, and a larva found at
Horning by Mr. A. B. Farn.

picT®A.  Linn.  Norwich, Gillingham, Thetford,
Foulsham ; among poplars.

pictxo1DES. Esp. - Norwich (?), Thetford, Foulsham.

DROMEDARIUS.  Linn.  Horning, Cawston, Runham,
Gillingham, Thetford ; scarce.

ziczac. Linn. Norwich, Runham, Gillingham, Thetford,
Cawston, St. Faith’s, Horning, Ranworth,
Irstead, Whitesley. The commonest species of
the genus in Norfolk, and apparently found
about sallows in all the fens. It is, however,
seldom captured except in the larva state.

”

”

”

”
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NoToDONTA TREPIDA. Fab. Norwich, Cawston, Dilham ; rare.
Recorded at Yarmouth by Paget under the
name of Tremula.

,» CHAONIA. W.V. Cawston, Stratton Strawless; rare.
, DODONEA. W.V. Norwich, Rackheath, Cawston, Gil-
lingham ; rare.

DiLoBA CERULEOCEPHALA. Linn. Of general occurrence, some-
times plentiful. I once saw over one hundred
on gas lamps at Norwich in one night.

Nocrus.

THYATIRA DERASA. Linn. Norwich, Aldeby, Merton, Thetford,
Ketteringham, Cawston, Foulsham, Ranworth,
Thurn ; not common.

,  Bamis. Linn. Norwich, Aldeby, Merton, Ketteringham,
Cawston, Foulsham, Horning.

CYMATOPHORA DUPLARIS. Linn. Norwich, Aldeby, Merton,
Foxley, Foulsham, Neatishead, Horning, St.
Faith's.

,» DILUTA. W.V. Merton, Foulsham, Neatishead ; appa-
rently not common in this county.

5 OR  W.V. Foxley, Foulsham, Neatishead ; scarce.

»  OCULARIS, Linn. Norwich, Gillingham, Thetford,
Cawston, Foulsham. This beautiful and gene-
rally rare species, seems frequent and widely
distributed in this county.

»»  FLAVIOORNIS. Linn. Only observed at Merton by Lord
Walsingham, but from its early oocurrence it
may possibly be overlooked elsewhere.

»  BIDENS. Fab. Norwich, Stratton Strawless, Cawston ;
scarce. Also an early species.

BryopHILA GLANDIFERA. W.V. Lord Walsingham records the
capture of a single specimen on the Merton
estate. It probably occurs also upon the
coast.

»y  PERLA., W.V, Abundant everywhere.

DipETHERA ORION. Esp. Recorded at Aldeby by Mr. W. M.
Crowfoot. It is not rare in Suffolk, but does
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not appear to penetrate further into this
county. .

AcroNyota TRIDENS. W.V. Norwich, Aldeby, Merton, Thetford,

”»

”

”

”»

”

”

Lynn, Cawston, Horning, Barton Turf; not
rare.

ps. Linn. Abundant everywhere.

LEPORINA. Linn. Norwich, Aldeby, Thetford, Foxley,
Cawston, Foulsham, Horning, Stratton Straw-
less ; recorded at Runham by Paget, under the
name of Bradyporina.

Acekis. Linn. Of general occurrence.

MEGACEPHALA. W.V. Norwich, Yarmouth, Aldeby,
Thetford, Foxley, Cawston, Horning; some-
times abundant among poplars.

sTRIGOSA. Fab. Recorded at Foulsham by the Rev.
T. H. Marsh. Stephens writes: *Mr.
Haworth possesses a single specimen of this
insect, which I believe was taken in Norfolk.”
The species is rare, but as its head quarters are
in Cambridgeshire, it may reasonably be ex-
pected to occur in West Norfolk.

ALNL. Linn. Merton, Foxley, Cawston, Foulsham ; also
recorded in Norfolk by Haworth and Stephens.
Generally a great rarity.

LIGUSTRI. W.V. Aldeby, Merton, Thetford, Foxley,
Lynn, Cawston, Foulsham ; among ash.

rumicrs, Linn.  Aldeby, Merton, Thetford, Cawston
Horning.

MENYANTHEDIS. Esp. Two larvee were found by Mr.
F. D. Wheeler at Hickling and Barton Turf,
one of which was reared, and the moth is
most unquestionably this species. Had I not
seen it I should have folt great doubt of
the propriety of including this northern
species in the Norfolk List.

Smyra VENOsA. Bork. Ranworth, Horning, Reedham; only

in the fens. Also recorded in Norfolk by
Haworth and Stephens.

Leucania coNiGERa. W.V. Generally common.
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Leucania TurcA. Linn. Recorded at Foulsham by the Rev.

”

”

»

»

121

T. H. Marsh. I have seen no Norfolk
specimen.

LITHARGYRIA. Esp. Norwich, Aldeby, Lynn district,

_ Horning, Thurn, Stalham.

oBSOLETA. Hiib. Merton, Cawston, Horning ; scarce.

LiTToRALIS. Curt. Yarmouth, Caistor, Horsey; not
rare on the coast sands.

PUDORINA. W.V. Aldeby, Merton, Kbetteringham,
Cawston, Horning, Ranworth ; probably in all
the fens.

coMMa. Linn, Norwich. Aldeby, Merton, Thetford
Cawston, Horning ; not very common.

sTRAMINEA. Tr. Norwich, Cawston, Ranworth, Horning;
probably in all the fens, among reed (4rundo
Phragmites.) ’

iMPURA. Hiib. Abundant everywhere.

pPALLENS. Linn. Recorded by Paget under the name of
Rufescens ; common everywhere.

pHRAGMITIDIS. Hiib. Oby, Aldeby, Merton, Brandon,
Lynn district, Horning, Ranworth ; probably
in all the Fens.

MEeLiaNA FLaMMEA. Curt, Merton, Brandon, Barton Turf ; very

rare.

Senta unvE, Hiib. Norwich, Cawston, Ranworth, Horning ;

probably in all the fens, but not commonly.

TariNosToLA ELYMI. Tr. The first notice of the occurrence of

this species in Great Britain was by Mr. G. R.
Crotch of Weston-super-Mare, who stated in
the Zoologist for September, 1861, that he and
Mr Winter had both taken specimens. By
some extraordinary error these specimens were
understood to have been taken in the Norfolk
fens (at Ranworth), and a record to that effect
appeared in the Entomologists Annual for 1862,
page 108. Knowing that the food-plant of
this species—Elymus arenarius—was an in-
habitant of coast sand hills, and not of the
fens, I wrote to Mr. Doubleday, by whom the
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correct name of the species had been first
obtained, and ascertained from him that Mr.
Crotch’'s specimens were taken, not in the
fens, but on the coast, near Yarmouth, and this
intelligence was afterwards confirmed by Mr.
T. Brown of Cambridge, who kindly directed
me to the true locality at Caistor, near Yarmouth.
Here I had the pleasure of taking last summer,
a good number of specimens, thus clearing up
all possible doubt about the original locality.
The insect has also been taken at Cleethorpes
in Lancashire. It is excessively sluggish,
and usually found hidden among the Elymus
and surrounding Marram grass, (Ammophila
arundinacea.)

Nonaoria DEsPECTA. Tr. Aldeby, Merton, Surlingham, Horning,

”»

Ranworth, Cawston, Hunstanton ; very abun-
dant in the fens. Recorded in Norfolk by
Curtis and Stephens.

FuLva, Hiib. Norwich, Aldeby, Merton, 8t. Faith’s
Cawston, Foulsham, Horning ; common in fens
and damp woods.

HELMANNL. Evers. Yarmouth; one specimeu taken by
Mr. Farr many years ago.

NEURICA. Hiib. Yarmouth, Aldeby, Merton, Horning,
Ranworth ; probably in all the fens.

BREVILINEA. Fenn. Horning, Ranworth. Norfolk
enjoys the honour of being, as far as I know,
the exclusive home of this species. It has not
been taken in any other part of the kingdom,
nor do I know of any locality for it on the
Continent. It was discovered by Mr. Charles
Fenn, of Lewisham, who, when on a visit to
Ranworth in the beginning of August, 1864,
took a single specimen. After a careful com-
parison with the allied species, it was described
by him as a novelty, and a notice of it appears
in the Entomologist’s Annual for 1865, p. 105.
Since that time many specimens have been



33

taken in the fens by different collectors. It is
a distinct and well-marked species, and had
probably escaped notice from its exceedingly
secret and sluggish habits.
NonNaGRIA OANNZ. Ochs. Taken at Barton Broad by Mr. F. D.
Wheeler, but very scarce.
rypEE. Esp. Norwich, West Caistor, Aldeby, Merton,
Horning, Barton Broad ; probably in all the
fens among Typha latifolia.

,,  LuTosa. Hiib. Norwich, Aldeby, Neatishead, Horning.
Paget records it at Yarmouth under the name
of crassicornis. 1t is also noticed in the
county by Haworth, Stephens, and Wood.

GoRrTYNA FLAvAGo. W.V. Norwich, Yarmouth, Merton, Thetford,
Cromer, Surlingham.

Hypraoia NictiTaNs, Linn. Norwich, Merton, Hoveton, Horn-
ing, Hunstanton.

5  PETASITIS. Dbl. There is in Mr. Gunn’s collection one
specimen which was taken by Mr. Sayer at
Costessey near Norwich. It seems to be very
rare in the county.

»»  MICACEA. Esp. Common everywhere.

Axyuia puTris. Linn. Norwich, Aldeby, Thetford, Cawston,
Lynn, Horning.

XyropHASIA RUREA. Fab. Norwich, Merton, Aldeby, Cawston ;
apparently nof common.

,»  LITHOXYLEA. W.V. Generally distributed.

»  SUBLUSTRIS. Esp. Yarmouth, Aldeby, Foxley, Cawston ;

. not common. Recorded by Paget under the
name of musicalis.

»  POLYODON. Linn. Abundant everywhere.

»»  HEPATICA. Linn. Norwich, Aldeby, Cawston, Hockering.

»  8C0LOPACINA., Ksp. Geldestone, Gillingham, Foxley,
Wootton, Cawston, Beeston St. Andrew;
scarce.

DiprerYGIA PINASTRL. Linn. Norwich, Geldestone, Merton,
Thetford, Mintlyn, Cawston, Horning ; common.
NEURIA saPoNARIE. Esp. Norwich, Geldestone, Thetford, Lynn,
Cawston, Horsford, Neatishead, Horning.
D
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HeviorHoBUS POPULARIS. Fab, Of general occurrence.

CHARZEAS GRAMINIS. Linn. Of general occurrence, but not common.

CeRiGo oYTHEREA. Fab. Norwich, Yarmouth, Geldestone, Merton,
Thetford, Foxley, Cawston, Hunstanton;
common.

LuperiNa TEsTACEA. W.V. Abundant everywhere.

,»  OEspiTis. W.V. Norwich, Merton ; scarce.

MaumesTRA ABJECTA. Hiib. Yarmouth, Horning; rare.

»  ANcErs. Hiib. Norwich, Aldeby, Thetford, Lynn,
Foulsham, Horning ; not scarce.

,»  ALBICOLON. Hiib. Yarmouth, Thetford, Brandon ; a
coast species, but still to be found commonly
on the ancient coast sands of the * Breck”
district.

,,  BRAssiCE. Linn. Abundant everywhere.

»»  PERSICARIE. Linn. Common everywhere.

Apamea BasILINEA. W.V. Norwich, Kirby Cane, Thetford,

Cawston.

,»  CONNEXA. Bork. Foxley, Foulsham, Neatishead; a
very local species.

»  GEMINA. Hiib. Norwich, Aldeby, Thetford, Cawston;
not common.

,»  UNaNmMis. Hiib. Norwich, Brundall, Aldeby, Thetford,
Foxley, Cawston, Ranworth, Horsey ; rather
common in the fens and marshes.

»  OPHIOGRAMMA. Esp. Norwich, Aldeby, Horning ; not
rare in the fens, probably occurring in all of
them.

»  PiBROBA. Hiib. Norwich, Surlingham, Aldeby, Cawston,
Horning, Ranworth ; rather common in the fens.

»  OCULEA. Linn. Abundant everywhere.

Miana strigiis. Linn. Common everywhere.

", FasciuNoursa. Haw. Norwich, Brundall, Yarmouth,
Aldeby, Thetford, Cawston, Rising, Horning ;
plentiful in some of the fens and wet woods.

,  LITER0S8A, Haw, Norwich, Yarmouth, Aldeby, Thet-
ford, Foxley, Cawston, Hunstanton, Thurn,
Horning ; common on the coast, Recorded in
the county by Haworth,
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Miana rFuruNouLA. W.V. Norwich, Aldeby, Merton, Brandon,
Thetford, Wootton, Hunstanton, Cawston,
Horning ; local, but very abundant where
found. Recorded at Yarmouth by Paget, under
the name of humeralis.

»  ARcuosa. Haw. Norwich, Thetford, Foulsham ; appa-
rently scarce.

CeLENA HAWORTHIL Curt. Bawsey, Merton, Horning, Ranworth ;
probably in all the fens, but not very common.

GRaMMESIA TRILINEA. W.V. Norwich, Aldeby, Merton, Thet-
ford, Wootton, Cawston ; not as common as in
most counties.

HypriLra pavustris. Hiib. Of this excessively rare species I
took a male specimen at a gas lamp in the city
of Norwich, in June, 1869: I think there are
not more than half-a-dozen other British
specimens known.

CaraprINA MORPHEUS. Hufn. Norwich, Aldeby, Thetford,
Cawston, Horning ; common.

»  ALSINES. Bork. Norwich, Aldeby, Foxley, Cawston,
Neatishead, Horning : not common.

»  BLANDA. W.V. Norwich, Aldeby, Foxley, Hunstanton,
Cawston, Horning ; probably everywhere.

»  CUBIOULARIS, W.V. Common everywhere.

Rusina TENEBROSA. Hiib. Norwich, Aldeby, Merton, Cawston.

AcRroris VALLIGERA. W.V. Yarmouth, Hunstanton, Thetford,
Brandon ; abundant on the coast, and not less
so on the ancient coast sands of Thetford and
Brandon, where it seems to have, with several
other spocies, existed unchanged from the
time of the later post-glacial epoch.

»  PUTA. Hiib. Norwich, Aldeby, Thetford, Hunstanton,
Cawston ; not common.

»  SUFFUBA. W.V. Norwich, Yarmouth, A!deby, Merton,
Thetford, Cawston, Ranworth ; probably every-
where.

»  8aUCIA. Hiib. Norwich, Yarmouth, Aldeby, Thetford,
Cawston ; scarce. Recorded by Paget under
the name of equa. :

D2
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Acrotis 8seGeTuM. W.V. Abundant everywhere. The larve of

this and the next species sometimes do immense
mischief to the turnip crop, by eating holes in
the solid roots, and causing them to rot.

EXCLAMATIONIS. Linn. Like the last, only too abundant.

corTicEA. W.V. Norwich, Merton, Thetford, Cawston,
Horning ; not rare, very dark varieties occa-
sionally found.

ripE. Hiib. Caistor near Yarmouth, and probably on
the sand-hills along the coast; sometimes
rather common. This is usually a rare or
excessively local species.

cursoria. Bork. Yarmouth, Caistor, Hunstanton ;
excessively abundant on the coast sands, but
.apparently not found on the old coast sands of
the ¢ Breck” district.

NIGRICANS. Linn. Common everywhere ; very variable.

TRITICL. Linn. Norwich, Yarmouth, Brandon, Thetford,
Hunstanton, Cawston, Horning; scarce, and
dull in colour inland ; abundant, and richly
coloured on the coast, and also on the isolated
sands of the * Breck” district. Recorded by
Paget under the name of pupillata.

AQuiLiNa. W.V. Norwich, Brandon, Thetford, Cawston,
St. Faith’s, Horning ; sometimes plentiful.

PORPHYREA. W.V. Very common on all heaths,

PRECOX. Linn. Yarmouth, Caistor, Thetford ; found
on the coast sand-hills, and also rarely on the
“Breck” sand.

RAVIDA. W.V. Thetford, Hunstanton; very scarce,
Recorded in Norfolk by Haworth and Stephens,

pYropHILA. W.V. Mr. T. Brown, of Cambridge,
assures me that he once took a specimen near
Yarmouth,

TripEZNA JANTHINA. W.V. Of general occurrence.

"

”

FIMBRIA. Linn. Norwich, Geldestone, Merton, Thetford,
Foxley, Ketteringham, Cawston, Foulsham ;
not very common.

INTERJECTA. Hiib. Of general occurrence.
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TripuxNA suBseQua. W.V. Thetford, Brandon, Yarmouth ; scarce.

s  ORBONA. Fab. Common everywhere.

5»  PRONUBA. Linn. Abundant everywhere.

Nooroa ararsosa. Esp. Aldeby, Thetford, Cawston, Neatishead ;
not common.

,, AUGUR. Fab.  Aldeby, Thetford, Cawston, Ranworth,
Horning.

»  PLECTA. Linn. Generally common.

»»  O-NIGRUM. Linn, Generally common,

»,  DITRaPEZIUM. Hiib. Foxley ; very rare.

»»  TRIANGULUM., Ochs. Norwich, Aldeby, Merton, Thetford,
Cawston, Horning ; not very common.

,, ~ RHOMBOIDEA. Tr. Aldeby, Merton, Thetford ; scarce.

., BRUNNEA, W.V. Aldeby, Merton, Foxley, Cawston,
Homning, Neatishead ; not very common.

,, FESTIVA. W.V., Of general occurrence, but not so
common a8 in many counties.

»  DaHLi. Hiib. Aldeby, Woottou, Horning ; scarce.

» RUBL Vieweg. Norwich, Aldeby, Merton, Thetford,
Foxley, Cawston, Horning, Ranworth ; common
in the fens.

»  UMBRosa. Hiib. Norwich, Aldeby, Merton, Cawston,
Hunstanton, Horsford, Horning, Ranworth ;
common in the fens.

,,  BaJA. W.V. Of general occurrence.

»»  XANTHOGRAPHA, W.V. Abundant everywhere.

TracHzA PINTPERDA. Esp. Norwich, Merton, Thetford, Kettering.
ham, Heydon, Cawston, Neatishead; not
common. Recorded in Norfolk by Curtis and
Stephens.

TaniocaMPA. @otHICA. Linn. Common everywhere,

»  RuBRicoBA, W.V. Norwich, Aldeby, Beachamwell,
Sparham, Cawston ; not scarce.

» INsTABILIS. W.V. Common eyerywhere.

"y  PopULETL Fab. G@illingham, Cawston ; probably scarce,
I bhave not seen it.

»  BTABILIE. W.V. Abundant everywhere.

»  oraciLis. W.V. Norwich, Aldeby, Thetford, Cawston ;
not scarce in marshy plaees.
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TaxNiocaMPa MUNDA. W.V. Aldeby, Thetford, Cawston; mnot
common,

,» ORUDA. W.V. Common everywhere. This, with the
other species of the genus, is found in the
early spring, frequenting the blossoms of Saliz
capreea at night.

OrtHOSIA 8UsPECTA. Hiib. Norwich, Thetford, Cawston ; scarce.

,»  UPSILON. W.V. Generally common among willows.

, Lota. Linn. Norwich, Kirby Cane, Thetford, Cawston ;
common.

,»  MACILENTA. Hiib. Norwich, Kirby Cane, Thetford,
Cawston ; sometimes rather common.

AntHOCKLIS RUFINA. Linn. Norwich, Kirby Cane, Theiford,
Cawston, Stratton Strawless.

5,  PisTACINA. W.V. Comman everywhere.

,» Lunosa, Haw. Norwich, Kirby Cane, Thetford, Caws-
ton ; not very cominon.

»  LITURA. Linn. Generally common.

GLzA vacoiNi.  Linn. Abundant everywhere,

»»  SPADICEA. W.V. Generally common.,

ScoprLoSOMA SATELLITIA. Linn. Generally common.

XaNTHIA 01TRAGO. Linn. Norwich, Kirby Cane, Cawston ;
local, but sometimes common.

»  CERAGo. W.V. Of general occurrence.

»  siLago. Hiib. Norwich, Kirby Cane, Merton, Thetford,
Cawston ; not very common.

»  AURAGO. W.V. Norwich, Aldeby, Kirby Cane ; very

scarce.

,»  61Lvago. Esp. Norwich, Merton, Thetford, Croxton ;
a very local species.

»  FERRUGINEA, W.V. Common everywhere.

Cirr@pia XERAMPELINA. Hiib. Norwich, Gillingham, Merton,
Thetford, Cawston ; local and scarce. Recorded
at Costessey, near Norwich, in 1813, by Curtis ;
and Stephens writes, * Four or five only were
known before 1827, of which three were taken
in Norfolk.”

TerHEA 8UBTUSA. W.V. Norwich, Cawston ; scarce.

»»  RETUSA, Linn. Horning, Ranworth ; very scarce.
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Cosmia TRAPEZINA. Linn. Common everywhere.

,, DIFFINIS, Linn. Gillingham, Thetford, Ketteringham,
Kimberley, Lynn, Cawston; rather local,
among elm.

,» APFINIS. Linn. Norwich, Gillingham, Thetford, Ket-
teringham, Lynn, Cawston, Neatishead; not

. common.
EreMoBIA ocHROLEUCA. W.V. Norwich, Aldeby, Thetford ;
scarce. Recorded in Norfolk by Stephens.
DiANTH®CIA CARPOPHAGA. Bork. Norwich, Merton, Thetford,
Croxton, Foxley, Cawston, Cromer; rather
common in the ¢ Breck” district, among Silene

inflata.
,»  capsiNooLa. W.V. Common everywhere among Lychnis
diurna and vespertina.

, cucuBaLl. W.V. Norwich, Aldeby, Thetford, Cawston,
Horning, Ranworth ; common among Lychnis
JSlos-cuculi in the fens.

»  OONSPERsa. W.V. Aldeby, Geldestone, Thetford, Ket-
teringham, Horning ; scarce.

HEcaTera DYSODEA. W.V. Norwich, Aldeby, Thetford, Cawston ;
local. Very fond of the blossoms of the
common red valerian, (Centranthus ruber.)

»  SERBNA. W.V. Of general occurrence.

Poria rravooincta. Linn.  Norwich, Kirby Cane, Thetford,
Lynn, Horning ; recorded by Paget at Yarmouth.

Erunpa viMiNaLs, Fab. Aldeby, Merton, Cawston, Ranworth,
Horning ; not common.

MiseLiA OXYAOANTHE. Linn. Common everywhere.

AcRrioPIs APRILINA. Linn. Generally common among oaks.

PerLogopHORA METIOULOSA. Linn. Common everywhere.

EurLexia vucipara. Linn.  Of general occurrence.

ArLeEcTA HERBIDA. W.V. Cawston, Foulsham, Neatishead ; abun-
dant at Foxley: very local. Recorded in
Norfolk by Haworth, Stephens, and Wood.

»  OccuLTA. Linn. Yarmouth, Geldestone, Thetford, Fouls-
ham ; scarce.

»  NEBULosA Tr. St. Faith's, Cawston, Foulsham, Horning,
Thetford ; apparently not very common.
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Arrecta ApvENA. W.V. Aldeby, Thetford, Foxley, Kettering-
haw, Cawston, Foulsham ; rather local. Re-
corded in Norfolk by Haworth, Curtis, Stephens,
and Wood, but unler the name of nifens.

Hapena apusta. Esp. Aldeby, Horning; large and abundant
at Foxley ; elsewhere scarce.

,  PROTEA. W.V. Norwich, Aldeby, Thetford, Cawston.

»  DENTINA. W.V. Of general occurrence.

,  CHENopobil. W.V. Norwich, Thetford, Brandon,
Cawston ; common in the “ Breck” district.

*y  ATRIPLICIS. Linn. Thetford ; scarce.

»  8UASA., W.V. Norwich, Yarmouth, Aldeby, Thetford,
Cawston, Ranworth, Horning; not common.
Recorded by Stephens and Wood.

s  OLERACEA. Linn. Abundant everywhere.

» P8I Linn. Of general occurrence.

»»  THALASSINA. Sch. Norwich, Aldeby, Thetford, Lynn,
Cawston ; apparently not common.

,,  GENISTE. Bork. Thetford, Brandon, Horsford ; scarce.

XvrLocaMPA LITHORIZA. Bork. Norwich, Thetford, Lynn, Caws-
ton, Sparham, Horsford, Coltishall ; not common.

CrLoaNTHA PERSPICILLARIS. Linn. The capture of a single speci-
men at Yarmouth was announced in the
“ Entomologist,” 1st series, p. 128, (1841.) I
have heard of no subsequent capture, but the
insect is excessively rare throughout the
country.

Carocampa VveTusTA. Hiib. Thetford, Cawston ; scarce.

,  ExOLETA. Lirn. Norwich, Gillingham, Thetford, Woot-
ton, Cawston, Stratton Strawless. Recorded
by Paget at Ormesby and Runham.

XyuiNa RH1ZOLITHA. W.V, Norwich, Kirby Cane, Thetford,
Cawston ; not common.

CucuLLia VERBascL. Linn. Norwich, Aldeby, Merton, Thetford,
Lynn, Sparham, Cawston, Horning ; common.
Very seldom observed in the perfect state, but
its larva is exceedingly common on Verbascum
thapsus and pulverulentum.

» LYOHNITIS. Ramb. Aldeby. Recorded by Mr. Crowfoot.
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CucuLLia AsTERIS. W.V. Stephens states that it has occurred in
. Norfolk, but gives no locality, nor do I know
of any instance.

,,  OHAMOMILLE. W.V. Apparently rare in the county. I
know of but one specimen, which was taken
at Norwich.

,»  UMBRATICA. Linn. Norwich, Yarmouth, Broome, Mer
ton, Thetford, Lynn, Horning; not very
common. Recorded by Paget under the name
of lactucce.

HELIOTHIS MARGINATA. Fab. Caistor near Yarmouth, Thetford,
Cromer; scarce. Recorded at Caistor by both
Curtis and Paget.

,,  DIPSACEA. Linn. Yarmouth, Merton, Thetford, Bran-
don; very local. According to Paget it was
formerly common at Caistor rails.

[ANaRTA OORDIGERA. Thunb.] Recorded under the name of
albirena by Haworth (1803) p. 163, as fol-
lows: ‘ Habitat on Norfolk heaths, but very
rare. Ouly one specimen seen, which was sent
by the Rev. J. Burrell, F.L.S,, F.ES, an un-
wearied collector of Norfolk insects.” Curtis,
in his ¢ British Entomology,” says : “ Taken in
Norfolk by the late Mr. Burrell, and preserved
in the cabinet of A. H. Haworth, Esq.” .....
“it appears merely a variety of myrtills
having the wings fuscous instcad of crimson
ferruginous.”

This disposes of this species entirely, as the
specimen in question was clearly a variety of
myrtilli, cordigera being a very different insect,
and only found on mountain heaths in the
North.

»»  MYRTILLL. Linn. Norwich, Thetford, Horsford, Caws-
ton, Upgate, Wolferton, Neatishead ; on heaths.

Hxzuobes arBUTL Fab. Broome, Cawston ; not common.

AgroraiLA SULPHURALIS. W.V. Merton, Diddlington, Croxton,
Brandon ; confined to the sands of the * Breck”
district, where it is rather common among
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Convolvulus arvensis. Found also in Suffolk
and Cambridgeshire, but a great rarity in the
rest of the kingdom.

AcoNTIA LucTUOosA. W.V, Merton, Thetford ; also confined to
the “Breck ” district in this county, but not
scarce on the chalk of the South of England.

ErastrIA PUscULA. W.V. Merton, Foxley, Foulsham, St. Faith's ;
generally found in fir woods.

Bankia sraeNTULA. Esp. Curtis, in his ¢ British Entomology,”
says :—* Taken at the end of June among reeds
and rushes in bogs in Norfolk, by Mr.
Haworth;” and Wood (“Index Entomo-
logicus ) gives a similar account, as also does
Westwood in his ¢ British Moths.” Mr.
Haworth, however, does not mention this in
his work, whence I conclude that he had not
met with the insect at the time when he wrote,
but a MS. note in a copy of his work,
which formerly belonged to Mr. N. A. Vigors,
reads thus :—* A pair were given to me by Mr.
Haworth, which were taken in Norfolk.” This
is evidently in Mr. Vigors’s handwriting, and
decidedly confirms - Curtis’s account. Mr.

. Stainton, in his “ Manual,” gives the locality
in which Haworth took his specimens—
Beachamwell—and this Mr. Doubleday has
confirmed, so that I feel no doubt that the
insect actually was to be found in Norfolk
fifty or sixty years ago. As far as I know
nobody has collected at Beachamwell since the
time of Messrs. Haworth and Scales, so that it
is impossible to say whether this very local
species still lingers there, or has—like Liparis
dispar—totally disappeared. It formerly oc-
curred at Whittlesea Mere, but the only
locality in the United Kingdom in which, as
far as I know, it is now to be found, is in the
bogs of Killarney, in the South West of
Ireland.
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HypreLia UNCA. Linn. Aldeby, Merton, Cawston, Hoveton,
Horning, Ranworth, 8urlingham ; common in
the fens now as in Haworth’s time. Though
not so scarce as the last species, it is hardly
found commonly out of the fens except with
argentula at Killarney.

BrepHOS PARTHENIAS. Linn. Thetford, Neatishead ; not common.

, NorAa. Hiib. Horsford ; rare. I have seen a specimen
taken by Mr. Sayer.

AsBrosTorA vRTiIcE. Hiib. Of general occurrence.

,»  TRIPLASIA. Linn. Thetford, Cawston, Horning ; not common.

Prusia oricHALoRA. Hiib. Caurtis, in his * British Entomology,”
states that it was taken at ¢ Hethersett in
August, by H. Brown, Esq.,” and there is a
MS. note to the same effect in the hand-
writing of Mr. Vigors, in the copy of “Ha
worth’s Lepidoptera Britannica,” which formerly
belonged to him. I know of no recent capture
in the county, and the species is very rare
elsewhere.

»  OHRYSITIS. Linn. Generally common.

»  PESTUOE. Linn. Norwich, Yarmouth, Gillingham,
Merton, Ketteringham, Cawston, Horning
Wroxham ; rather common in the fens flying
about flowers of Lythrum salicaria.

» lota. Linn. Norwich, Yarmouth, Aldeby, Merton, Thet-
ford, Foxley, Lynn, Cawston, Horning; not
common.

»y  V-AUREUM. Gn. Norwich, Aldeby, Foxley, Sparham,
Cawston ; scarce.

»  GAMMA. Linn. Abundant everywhere.

GONOPTERA LI1BATRIX, Linn. Generally common.

AMPHIPYRA PYRAMIDEA. Linn. Norwich, Yarmouth, Broome,
Merton, Thetford, Ketteringham ; sometimes
common.

»»  TRAGOPOGONIS. Linn. Generally common.

Maxia TYPioa. Linn. Common everywhere.

»»  MAURA. Linn. Norwich, Aldeby, Merton, Thetford,
Sparham, Horning ; common.
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ToxooaMpa pastiNUM. Tr. Aldeby, Thetford, Merton, Cawston,
Neatishead ; not common.

Carocara raxiNI. Linn. A specimen of this rare and magnifi-
cent specics is recorded by Lord Walsingham
as having occurred at Holkham, and the Rev.
T. H. Marsh records the capture of one at
Cawston. Paget says, ‘“One specimen in a
garden by the North gates, (Yarmouth) now in
Mr. Sparshall’s cabinet.” 1 regret to say, that
this specimen does not appear to huve come, with
the remainder of Mr. Sparshall’s collection,
into the possession of the Norfolk and Norwich
Museum.

» NUPTA. Linn. Norwich, Yarmouth, Geldestone, Merton,
Thetford, Lynn district, Sparham, Neatishead ;
sometimes common.

»  ProMissa. W.V. Foxley, Foulsham ; a splendid species
and very local, but sometimes plentiful in its
favourite localities. = Mr. Vigors in a MS. note
in Haworth’s Lep. Brit., states that a specimen
in his collection was taken by Miss Browne, at
Hethersett.

Evcuipia Mi. Linn. Norwich, Aldeby, Merton, Thetford, Caws-
ton, Horsford, Ranworth, Horning, Neatishead,
Winterton ; not common.-

»  GLYPHIOA. Linn. Aldeby, Merton, Cawston, Heydon,
Horning, Neatishead ; uncommon.

Puvronerra 2ZNEA. W.V. Merton, Holt heath, Wootton, Caws-
ton, Horsford ; not common.

DELTOIDES.

HyPeNa PROBoSCIDALIS. Linn. Abundant everywhere.
»  ROSTRALIS, Linn. Norwich, Aldeby, Thetford, Lynn,
Horning ; not very plentiful.
HypeNoDES ALBISTRIGALIS. Haw. Aldeby, Merton, Ranworth ; scarce.
,,  0oSTESTRIGALIS, Steph. Merton, Cawston, Horning,
Ranworth ; scarce. Stephens in his ¢ Illustra-
tious,” states that it was taken at Swaffham
by Mr. Haworth.
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Rivura sErickaLis. W.V. Norwich, Brooke, Surlingham, Aldeby
Merton, Barton Bendish, Ketteringham, Caws-
ton; probably in marshes and damp woods
generally.

HerminiA BARBALIS. Linn. Foulsham, Cawston, Horning; not
common.

»  TARSIPENNALIS. Tr. Norwich, Aldeby, Thetford, Lynn,
Ketteringham, Cawston, Horning ; common.

,»  ORISEALI. W.V. Norwich, Aldeby, Merton, Lynn,
Cawston, Neatishead ; not very common.

»  CRIBRALIS, Hiib. Diss, Aldeby, Merton, Horning,
Ranworth ; only in the fens and marshes.

AVENTIE.

AvenTiA FLEXULA. Fab. Norwich, Chedgrave, Merton, Thetford,
Neatishead ; scarce.

PyYRALIDES.

Pyrauis FiMBRIALIS. W.V. Merton, Cawston, Horning ; scarce.
»»  FARINALIS. Linn. Abundant everywhere, in stables and
granaries, its larva feeding on grain and meal.
»  GLAUCINALIS, Linn. Of general occurrence.
Acgrossa PINGUINALIS. Linn. Abundant everywhere in houses
and granaries.
PrrausTa PURPURALIS. Linn. Aldeby, Ketteringham, Booton,
Cawston, St. Faith's, Horsford, Ranworth.
Herpura cespitanis. W.V. Norwich, Aldeby, Merton, Thetford,
Wootton, Ringland ; rather common.
AcenTropus NIVEUS. Oliv. Brandon, Merton, Ranworth; pro-
bably on weedy ponds, broads, and rivers
generally.
CartacLysta LEMNALIS. Linn. Common everywhere about ditches
and streams. Swarming in the fen drains.
PararoNYX 8TRATIOTALIS. Linn. Generally common about the
rivers, broads, and drains.
HvprocAMPA NYMPHEALIS. Linn. Common about streams and
ditches everywhere.
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Hyprocampa sTagNALlIs. Don. Also pretty common about rivers
and drains.

Borys panpaLis. Hiib. Merton ; taken by Lord Walsingham.

»  FLAvALs. W.V. (1) Stephens in his Illustrations,”
says, ‘Rather abundant at Halvergate, Nor-
folk.” And the Rev. T. H. Marsh records it
as rare at Cawston. I have seen no Norfolk
specimen, and do not think it a likely species
to occur here. It is locally abundant in the Isle
of Wight, and some parts of the south coast.

»»  BYALINALIS. Hiib. Merton, Thetford ; a scarce species.

»»  VERTICALIS. W.V. Abundanteverywhereamong nettles.

ranceaLis, W.V. Aldeby, Barton Bendish ; very local

Recorded at Beachamwell by Stephens, on Mr.
Haworth's authority.

,,  FuscaLis. W.V. Aldeby, Merton, Ketteringham, Caws-
ton, Ranworth ; rather common.

»»  URTICALIS. Linn. Abundant among nettles everywhere.

EBuLea croceanis. Tr. Norwich, Gillingham, Thetford, Caws-
ton, Barton, Hunstanton; among Inula
dysenterica.

»»  VERBASCALIS. W.V. Near Norwich, Aldeby, Cawston,
St. Faith’s ; among Teucrium scorodonia; local.

»  8AMBUcALIS. W.V. Norwich, Yarmouth, Aldeby, Thet-
ford, Lynn, Cawston ; among elder.

Lemiones puLveranis. Hiib. A single specimen of this rare
species has occurred at Ranworth. With the
exception of a few specimens taken at Folk-
stone, and the Isle of Wight, within the last
four years, I know of no other British examples.

PioNea rorFicaus. Linn. Abundant everywhere in gardens.

»  MARGARITALIS. Fab. Recorded at Beachamwell by
Stephens, and also by Curtis, but I know of no
recent captures. It is, however, found in the
Cambridge fens.

PioNea sTRAMENTALIS. Hiib. Norwich, Aldeby, Merton, Woot-
ton, Cawston, Horsford, Coltishall, Ranworth ;
local, but probably found in all fens and
marshes,
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SpiLopes sticticaLis. Linn. Merton, Thetford, Brandon, Beacham-

”

well according to Stephens. Pretty common in
the “Breck” sand district, but apparently not
found elsewhere in the county, and rare
throughout England.

PALEALIS. W.V. Recorded in Norfolk by Curtis,
Stephens, and Wood, but I know of no recent
captures. If it is now an inhabitant of the
county, it will probably be upon some part of the
coast. It isa very rare species, most of the
recent British specimens having been taken
near Folkestone, in Kent.

ciNotanis, Tr. Generally common in clover fields.

Scopura ruteanis. Haw. Norwich, Aldeby, Ketteringham, Lynn,

”

”»

”

Cawston : apparently not common.

ouivaus. W.V. Common everywhere.

prRUNALIS. W.V. Abundant everywhere.

rERRUGALIS. Hilb. Norwich, Aldeby, Merton, Cawston,
Cromer ; not common.

STENoPTERYX nHYBRIDALIS. Hiib. Of general occurrence.
Euporea amBieuaLis. Tr. Norwich, Aldeby, Cawston, Lynn;

”

”

”
”

”»

"

doubtless everywhere.

BASISTRIGALIS. Knaggs. Near Norwich, Aldeby ; notcommon.

oEMBrE. Haw. Norwich, Aldeby, Wootton, Cawston,
Hunstanton ; not common.

pupitaLis. Hiib. (pyraLevna, W.V.) Norwich, Aldeby,
Roydon, Cawston ; probably everywhere.

LINEOLA. Curt. Norwich, among old and lichen-covered
bushes of blackthorn and hawthorn ; very local.

MERCURELLA. Linn. Norwich, Yarmouth, Horsford ;
common.

CRATEGELLA. Hiib. Norwich, Cawston ; local.

RESINEA. Haw. Norwich, on ash trunks; very lncal.

TRUNCICOLELLA. Stn. Near Norwich, Horsford, Cawston,
on fir trunks ; local.

coArcTaLIS. Zell. (aANgusTEa, Curt.) Norwich, on
mossy walls ; local.

pPALLiDA. Curt. Norwich, Aldeby, Merton, Ranworth,
Horning ; very abundant in the fens.
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CRAMBITES.

Pratyres cerusseLLus. W.V. Merton, Brandon, Wootton ; very
local, but abundant where it occurs.

CrambBus aLPiNerLus. Hiib. One specimen at Yarmouth Denes
in 1873. A rare species in England, previously
only found near Portsmouth.

5  PALSELLUS. W.V. Brandon, Cawston, Ranworth ; scarce.

»  PRATELLUS. Linn. Abundant everywhere.

»  BYLVELLUS. Hiib. (apipeLLus, Tr.) Horning and Ran-
worth ; very local, but not scarce in the fens.

»»  PASCUELLUS. Linn. Abundant everywhere.

»  ULiGINOSELLUS. Zell. Norwich, Ranworth, Horning,
St. Faith’s ; very local, but common in the fens.

»  PINETELLUS, Linn. Norwich, Surlingham, Headley,
near Beccles, Merton, Brandon, Cawston ; not
very common.

»  LaTISTRIUS. Haw. Norwich, Cawston; abundant on
the Denes near Yarmouth.

»»  PERLELLUS. Scop. Generally common. Recorded in
Norfolk by Haworth, under the name of
baccastria.

»  WARRINGTONELLUS. Zell. DBrandon, Wootton ; appa-
rently rare. An unexpected species in this
county, its home being the mosses and moors
of Lancashire and the north.

»  BELASELLUS, Hiib. Norwich, Surlingham, Gillingham,
Cawston, Ranworth, Horning ; local, but com-
mon in the fens.

,  TRISTELLUS. W.V. Abundant everywhere.

,»  FASCELINELLUS, Hiib. (pEDRIOLELLUS, Dup.) Yarmouth.
This is the only locality known in the United
Kingdom for this handsome Crambus. Its
larva feeds under the sand of the Denes, on
the roots and stems of T'riticum junceum, living
in a silken tube.

CraMBus INQUINATELLUB. W.V. Generally common.

»  GENICULEUS. Haw. Norwich, Brandon, Cawston, Horn-

ing ; probably everywhere.
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CraMBUS COULMELLUS. Linn. Abundant everywhere
CHRYSONUCHELLUS. Scop. Merton, Thetford, Brandon ;
very local. '

,  HORTUELLUS. Hiib. Abundant everywhere.

,,  PALUDELLUS. Hiib. Ranworth, Horning; very local,
but probably found in all the fens of the Bure
and its tributaries. It is not known to
oceur in any other part of the United Kingdom.

CHILO PHRAGMITELLUS, Hiib. Norwich, Merton, Cawston, Ket-

o teringham, Ranworth, Barton Turf; probably
in all the fens and marshes.

ScE&NOBIUS FORFICELLUS. Thunb. Norwich, Aldeby, Brandon,
Horning, Ranworth ; probably in weedy ditches
and dreins everywhere.

»»  MUCRONELLUS. Scop. Norwich, Cawston, Barton Turf,
Horning, Ranworth ; probably in all the fens,
but otherwise a rare and very local species.

,, GIGANTELLUS. W.V. Diss, Barton Turf, Horning,
Ranworth ; very local, but probably in all the
fens.

ANERASTIA LOTELLA. Hiib. Yarmouth, Brandon, on the sand
hills of the coast, and also on the ancient sea
sands of the “ Breck ” district.

»  FARRELLA. Curt. The original specimens of this species
were taken by a Mr. Farr, who collected in
Norfolk about thirty years ago. He went to
London about 1844, and afterwards died ; it is
therefore impossible now to ascertain the exact
locality of his specimens, but they appear to
have been taken either near Yarmouth or
Lowestoft. Probably the species is to be
found on the sands of the Norfolk and Suffolk
coast

IuaraYIA carneLra. Linn. Horning ; a single specimen taken by
Mr. Eedle, and now in Lord Walsingham’s
collection.

MvELoPHILA criBRELLA. Hiib. - Merton, Thetford, Brandon ; very
local. The larva feeding in old stems of
Carduus lanceolatus and Onopordum acanthium,

E
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Hom®osoma NiMBELLA. Dup. Abundant among Jasione montana

on the Denes at Yarmouth.

»  SENECIONIS. Vaughan. Norwich ; apparently scarce.

»  NEBULELLA. Hiib. Norwich, Merton, Brandon, Horn-
ing ; among Carduus nutans ; very local.

»  ELUVIELLA. Gn. Merton, Brandon ; very local

NycreGreTES ACHATINELLA. Hiib. Not scarce on the Denes near
Yarmouth, but exceedingly local, and until last
summer supposed to be excessively rare. I
have seen a specimen from the coast of Suffolk,
and think it probable that the species will be
found in suitable localities all along the coast
of the Eastern counties. Elsewhere it seems
only to have been found at Folkestone in this
country.

Eraestia eLutenLa.  Hiib. Norwich ; very abundant in grocers’

‘ warehouses, where its larva feeds on currants,
figs, &c. Probably in similar situations every-
where.

,»  FPIOELLA, Dougl. Norwich; in corn and seed ware-
houses among oilcake, &c.

»  8eMIRUFA. Haw. Itook a specimen, which is supposed
to be of the species intended by Haworth, at
Norwich, but am not satisfied about it.

,  PiNguis. Haw. Norwich, Cawston, on ash trunks ; not
common.

»»  ARTEMESIELLA. Steph. Norwich ; rare.

CrveroBLABES BIsTRIGA. Haw. Horning; rare. Two speci-

. mers taken here by Mr. Eedle, are in Lord
Walsingham's collection. They seem to be
larger than those taken in the south of Eng-
land. It is also recorded in Norfolk by
Haworth. (Lep. Brit. 496.)

Probia INTERPUNCTELLA. Hiib. Norwich; abundant in corm
and seed warehouses, where the larva feeds on
the grain, &c., showing a special partiality for
malt and locust beans.

Paycis oARBONARIELLA. Fisch. Near Norwich, on heaths ; not
common.
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Pavcis ABIETELLA, W.V. Norwich, Merton, Cawston, and
doubtless Brandon, as it is more common there
on the Suffolk side of the river than I ever saw
it elsewhere. Usually a rare species.

, ROBORELLA. W.V. Norwich, Merton, Horsford; not

common.

PenpeLia PaLUMBELLA. W.V, Norwich, Horsford, St. Faith's,
Cawston ; probably on all heaths.

RuoporHzA rorMOSA. Haw. Norwich, Cawston ; scarce.

,»  OONsociELra. Hiib. Norwich, Merton, Cawston; not

common.

,»  ADVENELLA. Zinck. Norwich, Cawston ; not common.

,, MARMOREA. Haw. Norwich ; scarce.

5  SUAVELLA. Zinck. Norwich, Cawston, Horsford ; scarcc.
Oncocera AHENELLA. W.V. Merton, Brandon ; scarce.
APHOMIA soCIELLA. Linn. Generally common.

,»  ANELLA. W.V., Yarmouth. A specimen from this

locality has been seen by Mr. F. Bond.

GALLERIA CEREANA. Linn. Norwich, Thetford, Wootton ; scarce.

. Recorded in Norfolk by Stephens.

MELIPHORA ALVEARIELLA. Gn. Thetford. The Rev. H. Williams
tells me that this species is very destructive to
the bee-hives in his neighbourhood.

ToRTRICES.

HavLias PraASINANA. Linn. Norwich, Merton, Ketteringham, St.
Faith's, Horsford, Horning ; not scarce.

QUERCANA. W.V. Merton, Horsford ; scarce.

CHLORANA. Linn. Ranworth, Horning, Barton Turf;
probably in all the fens. Recorded at Norwich
by Curtis and Stephens.

SARROTHRIPA REVAYANA. W.V. Merton, Cawston, Horsford ;
scarce.

ToRTRIX PYRASTRANA. Hiib. (PoDANA, Scop.) Common every-
where. Recorded by Paget under the names
of fulvana and oporana.

»  XYLOSTEANA. Linn. Common everywhere.
»»  BORBIANA, Hiib. Norwich, Merton, Cawston.
E2

”
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ToRTRIX ROSANA. Linn. Abundant everywhere.

,»  CINNAMOMEANA., Tr. [Easton, Cawston ; scarce.

»»  HEPARANA. W.V. Common everywhere.

»»  RIBEANA. Hiib. Abundant evérywhere.

»  CORYLANA. Hib. Norwich, Merton, Cawston, St.
Faith’s, Horning.

»»  UNIFASCIANA. Dup. Abundant everywhere.

5  CoSTANA, W.V. Norwich, Aldeby, Merton, Brandon,
Barton, Ranworth ; probably in all the fens;
very common.

»  VIBURNANA, W.V. §t. Faith’s, on boggy heaths.

»»  ICTERANA. Friol. Aldeby, Merton, Cromer ; local.

5  VIRIDANA. Linn. Abundant everywhere.

»»  MINISTRANA. Linn. Norwich, Merton, Mintlyn, St.
Faith’s ; not very common.

»  ADJUNCTANA. Tr. (romrsTERANA, Dup.) Norwich, Mer-
ton, Barton ; probably everywhere.

DicHELiA GROTIANA, Fab. Horning; taken by Mr. Eedle. Doubt-

less at Brandon, as it is not uncommon on the
Suffolk side of the river. .
LEPTOGRAMMA LITEKANA. Linn. Merton, Cawston ; scarce.
PeroNEA spoNsaNA.  Fab. (raviLLaceans, Hiib)  Norwich,
Merton ; among beech.

»»  MIXTANA. Hiibh. Merton, Horsford ; on heaths.

»  SCHALLERIANA. Linn. Merton, Cawston, Wootton,
St. Faith’s, Ranworth ; in fens among sallow.

»  COMPARANA. Hiib. Ketteringham, Rauworth; net
common.

»  COMARIANA. Zell.  (PRoTEANA, H.S,, POTENTILLANA,
Cuvoke.)  Merton, St. Faith's, Ranworth;

among Comarum palustre, in the fens and
marshes. .

»  VARIEGANA, W.V. Common everywhere.

»  CRISTANA. W.V. Cawston; recorded in Norfolk by
Stephens and Wood.

HABTIANA: Linn. Norwich, Merton, Cawston, St.
Faith’s, Ranworth ; rather common, its larva
feeding in rolled leaves of different species of
saliz.

”
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PeroNEA FERRUGANA, W.V. Norwich, Merton; not common.
Recorded by Haworth.

»»  TRISTANA. Hiib. (LoGiana, W.V.) Ranworth.

»»  ASPERSANA. Hiib. Norwich, Surlingham, Merton,
Cawston ; probably in all the fens; the larva
feeding on Spirea ulmaria.

»  SHEPHERDANA. Steph. Norwich, Surlingham, Merton,
Ranworth, Horning ; probably in all the fens ;
its larva feeding in tops of Spirea ulmaria,
rather later than that of aspersana.

TerAS cAUDANA. Kab. Merton, Cawston, Horning, Ranworth ;
common in the fens.

»s  CONTAMINANA. Hub. Abundant everywhere among
Hawthorn, KRecorded by Paget under the
name of ciliuna.

DICTYOPTERYX L®FLINGIANA. Linn. Norwich, Merton ; common.

»  HOLMIANA. Linn. Generally .common in hawthorn
hedges.

»  BERGMANNIANA, Linn. Common everywhere among
rose bushes.

»»  PORSKALEANA. Linn. Norwich, Merton, Cawston, Bar-
ton Bendish ; common among maple.

ARGYROTOZA CONWAYANA. Fab. Norwich, Merton, Cawston, Cos-
tessey ; probally everywhere.

PrycHOLONMA LECHEANA, Linn. Merton.

" Ditora seMiFasciANA. Haw. Merton, Ranworth, Horning ; among
sallow ; not common

PenTHINA PICANA. Frol.  (cortioana, Hiib.) Merton, Wootton,
Cawston, Costessey, Horning ; not common.

,,  BETULETANA. Haw. Norwich, Merton, Lynn, St.
Faith'’s, Ranworth ; among birch.

»  PRELONGANA. Gn. Merton ; scarce.

»  PRUNIANA. Hiib. Common everywhere.

»  OCHROLEUCANA. Hiib. Norwich, Ketteringham, Caw-
ston, Horning ; scarce.

»  crNosBaNs. D.L. (varieaana, Hiib.) Common every-
where.

»  MARGINANA, Haw. Merton, Cawston, Ranworth, St.
Faith’s ; common in heaths and fens,
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PENTHINA OARBONANA. Dbl (FuLiGaNa, Hiib.) Recorded as occur-
’ ring in Norfolk by Haworth, Curtis, Stephens,
and Wood, but I know of no recent captures.

It occurs in the Cambridge fens.

ANTITHESIA SALICELLA. Linn. Merton ; scarce.

SpiLoNoTA oCELLANA. W.V. Norwich, Merton, Rackheath ;
probably common everywhere.

»»  LARICIANA. Zell. Norwich, doubtless also at Brandon,
where it occurs freely on the Suffolk side of
the river.

»»  ACERIANA. Mann. Norwich, Yarmouth; among
poplars.

»  DEALBANA. Frol. Norwich, Rackheath, Merton ; pro-
bably everywhere in woods.

»»  NEGLECTANA. Dup. Norwich; among poplar.

»s  AMENANA. Dup. (INcARNATANA, Hilb.) Merton ; rare.

»»  BUFFUSANA. Kollar. (TRiMAcULANA, Haw.) Norwich,
Merton, Lynn ; common among hawthorn.

»  ROSECOLANA. Dbl Norwich, Cawston; among roses,
generally in gardens.

»  ROBORANA, W.V. (ovNosBana, Fab.) Norwich, Mer
ton, Cawston ; probably common everywhere.

Parpia TRIPUNCTANA.  W.V.,  Norwich, Yarmouth, Merton,
Gaywood ; probably everywhere.

Aspis UDMANNIANA. Linn. Norwich, Merton, Cawston, Woot-
ton ; among bramble,

SioEriA acHATANA. W.V. Recorded in Norfolk by Stephens,
under the name of marmorana. Probably
correctly, as it is found among hawthorn and
sloe in the London district.

Sericorts BIFasciaNna. Haw. Norwich; among fir; scarce.

»  FPULIGANA. Haw. Recorded in Norfolk by Stephens,
but possibly in error for Penthina fuliguna, or
for Sericoris cespitana. This species is said to
be found among Fleabane (Pulicaria dysen-
terica,) and may probably yet be found in
North Norfolk.

y»  DOUBLEDAYANA. Barrett. Ranworth, Horning; mnot
scarce.  Discovered in these fens two years

i
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ago, and not known to occur elsewhere in the
united kingdom.

Sericoris OESPITANA. Hiib. Yarmouth, Merton, and doubtless at
Brandon, where it is common on the Suffolk
side of the river. Wood’s figure of fuligara
which he records in Norfolk seems to represent
this species.

»  OONCHANA. Hiib. Norwich, Surlingham, Merton, Ran-
worth ; common in marshes.

»»  LACUNANA. W.V., Abundant everywhere. A curious
variety—smoky black with lustrous lines—is
found in the fens and marshes, and has been
mistaken for herbana, Gn., and a small variety
has also been taken for rurestrana, Dup.

»  URTICANA. Hiib. Norwich, Plumstead, Merton; pro-
bably everywhere.

»  MICANA.  Hiib.  Merton, Horning, Ranworth; in
marshes. Recorded in Norfolk by Haworth
under the name of pinetana, and by Stephens
under that of kaworthana.

Mixopia RATZBURGHIANA. Sax. Merton; among fir.

EvonroMia MyeiNDANA. W.V. (rLaMMEANA, Frol) Cawston (%)
Recorded in Norfolk under the name of fulvi-
punctana, by Haworth, Stephens, and Wood.

»  PURPURANA. Haw. Cawston(}) Recorded also by
Stephens and Wood, but I have had no oppor-
tunity of identifying either this or the last species.

OrrHOTZENIA ANTIQUANA. Hilb. Cawston ()  Recorded by
Stephens and Wood, and also by Haworth
under the name of quadrimaculana. This also
I have not seen.

» STRIANA. W.V. Norwich, Yarmouth ; common.

»»  ERIOETANA. Bent. Near Norwich ; scarce.

ERIOPSELA FRACTIFASCIANA. Haw. Merton; probably also at
Prandon, where it has occurred on the Suffolk
side. This is one of the chalk insects which
seems to be either struggling to obtain a footing
in this district or else dying out. It abounds
in the chalk downs of the South of England.
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PHTHEOCHROA RUGOBANA. Hilb. Norwich, Merton; among
Bryonia dioica.
CNEPHASIA LEPIDANA. Curt. St. Faith’s; on heaths.

»  MUSCULANA. Hiib. Norwich, Merton; probably every-
where.

SciaPHILA NUBILANA. Hiib. Norwich; among hawthorn.

»»  BUBJECTANA. Gn. Norwich, Merlon ; doubtless common
everywhere.

»  VIRGAUREANA. Tr. Norwich, Merton; probably every-
where.

»»  ALTERNANA, W.V. Norwich; not common.

»»  HYBRIDANA. Hib. Norwich, Merton, Wootton ; prob-
ably everywhere.

SPHALEROPTERA ICTERICANA, Haw. (Lonagana, Haw.) Yar-
mouth ; common on the Denes.

Crepsis RUSTICANA. Tr. Merton, Horning, Ranworth ; common
in the fens.

BacTra LaNceoLaNA. Hiib. Norwich, Aldeby, Merton, Cawston ;
doubtless everywhere among rushes.

" PHOXOPTERYX 8ICULANA. Hiib., Cawston, Ranworth; uncommon.

»»  UNGUICANA. Linn. Merton, St. Faith's; scarce.

»y  BIARCUANA. Steph. Merton, Lynn, Wootton, Ran-
worth ; scarce.

»»  INORNATANA. H.S. (suBarcuaNa, Wilk.)) Merton,
Ranworth; scarce, and very local in the
fens.

»  PALUDANA. Barrett. Ranworth, Horning; very local,
but not rare. Only recognised as a. distinct
species about two years ago, and apparently
confined to the fens.

»»  LUNDANA. Fab. Generally common.

,,  DERASANA, Hiib. Merton; scarce.

,»  DIMINUTANA. Haw. Merton, Ranworth ; scarce.

»  MITTERBACHERIANA. W.V. Merton, Cawston, St. Faith's ;
not very common.

GRAPHOLITA PAYRULLIANA. Fab. (RaMerua, Linn.) Norwich,
Merton, Cawston ; among birch.

»  NBELLA. Linn. (N18aNa, D.L) Merton, Ranworth ;

among sallow ; local.
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GRAPHOLITA NIGROMACULANA. Haw. Norwich, Cawston ; among
’ ragwort ; not common.

»  CAMPOLILIANA. W.V. Merton, 8t. Faith’s; among
sallow.

»»  MINUTANA. Hiib. Yarmouth ; on poplar.

»  TRIMACULANA, Don. Common everywhere among elm.

»y  PENKLERIANA. W.V. Common among alder.

»  OBTUSANA. Haw. Merton, Foxley ; scarce.

,»  N&ZvaNA. Hiib. Norwich, Merton, St. Faith's, Horning ;
probably everywhere among holly.

PHLEODES TETRAQUETRANA. Haw. Merton, St. Faith’s, Ran-
worth ; probably everywhere in woods.

,,  IMMUNDANA. Fisch. Norwich, Merton, 8t. Faith’s,
Ranworth ; among alder ; occasionally common.

»» ORENANA, Hiib. I have seen a specimen which was
said to have been taken near Norwich. It is,
however, usually a northern species, and this
may be a mistake.

HyperMECIA CRUCIANA. Linn. (aveusraNa, D.L) Merton,
Cawston, Ranworth ; common among sallow in
the fens.

BatoDEs AUGUSTIORANA, Haw. Norwich, Merton ; common.

Papisca BILUNANA. Haw. Norwich, Merton, Cawston, Cos-
tessey; among birch.

,, OPPRESSANA. Tr. Norwich, Ranworth; on poplar
trunks ; rare.

,»  CORTICANA. W.V. Common everywhere among oaks.

,,  PROFUNDANA. W.V. Merton, Ketteringham, Rack-
heath, St. Faith’s ; among oaks. Recorded in
Norfolk by Haworth, and apparently, under
the name of sylvana, by Wood.

,»  OCCULTANA. Dougl. Norwich; among young firs.

,»  SOLANDRIANA. Linn. Norwich, Merton, Ketteringham,
Cawston ; probably everywhere.

,,  SEMIFUSCANA. Haw. Ranworth, Horning; common
among sallows.

,»  SORDIDANA. Hiib. Norwich, 8t. Faith’s, Cawston, Ran-
worth ; common among alder.

HavroNora BiMacuLaNa. Don. Merton, Cawston ; not common.
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HarLoNoTA OIRSIANA. Zell. Norwich, Merton, Cawston, Wootton,

”»

»

”

”

”

”»”

OLINDIA

SEMASIA

»
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Ranworth. JIn the fens a singular variety, or
possibly a distinet species, is found with
straighter and narrower fore wings than usual.

PFLUGIANA. Haw. (scuturLana, D.L) Norwich, Mer-
ton, Cawston ; not common.

FENEANA. Linn. Norwich, Merton, Horning; among
mugwort (Artemesia vulgaris.) Recorded also
by Haworth.

NIGRICOSTANA. Haw. Merton, Ringland ; scarce.

TRIGEMINANA, Steph. Norwich, Merton, Cawston, St.
Faith’s ; abundant among ragwort.

TETRAGONANA. Steph. Ketteringham ; scarce.

c0sTIPUNCTANA. Haw. Recorded in Norfolk by Haworth
and Stephens, but no such specimens seem to
be now in existence; indeed, I know of but
one Britishexample which agrees with Haworth’s
description, and considerable mystery hangs
over the species.

EPHIPPANA. ' Hitb. (PoPuLaNa, Fab.) Ranworth ; among
sallow.

uLMANA, Hiib. Brooke, Merton; not common. Re-
corded by Stephens under the name of hastiana.

SPINIANA, Fisch. Norwich, Merton, St. Faith’s, Ran-
worth ; sometimes common flying over haw-
thorn hedges.

JANTHINANA. Dup. Norwich, Horning ; local.

RUFILLANA. Zell. Norwich, Merton ; among wild carrot.

w&BERANA. W.V. Norwich, Yarmouth, Horning, Caws-
ton ; probably everywhere among fruit trees.

Cocorx STROBILELLA. Linn. Merton ; among spruce fir.

”»

”

”

ARGYRANA. Hiib. Norwich, Merton, Cawston, Rack-
heath ; among oaks.

HYRCINIANA. Uslar. (T&pELLA, Linn.) Norwich, Mer-
ton, Horstead ; doubtless abundant everywhere
among spruce fir.

DIsTINCTANA. Bent. Taken by Lord Walsingham, at
Merton. An extremely scarce species, and
only found in one or two other localities.
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Cocoyx NavaNA. Tr. Norwich, Merton ; among spruce fir.
HeusiMENE FIMBRIANA. Steph. Wootton, Cawston ; scarce.
ReTINIA BUoLIANA. W.V. Norwich, Merton, Brandon, Cawston,
St. Faith’s ; probably everywhere among Scotch
fir (Pinus sylvestris.)
,»  PINIOOLANA. Dbl. Merton, Cawston. Curtis, in his
¢ British Entomology,” says, “ Bred by Mr.
Wigham, of Norwich. from shoots of Scotch
fir.” I think, however, that he has mistaken
buoliana for this species.
,»  TURIONANA. Linn. Norwich, Merton ; scarce.
",,  PINIVORANA. Zell. Norwich, Merton, St. Faith’s; not
uncommon among Scotch fir.

CarPoOAPSA SPLENDANA. Hiib. Norwich, Brooke, Merton, Rack-
heath, Ranworth ; among oak.

,  POMONELLA. Linn. Everywhere among apple trees, its
larva feeding in the apples.

Opapia rUNEBRANA. Tr. Norwich; probably everywhere among
plums, in which the larva feeds, although the
moth is very rarely seen.

Exporisa NIGRICANA. Fab. (NEBRITANA, D.L.) Norwich, Mer-
ton ; doubtless everywhere, its larva feeding in
green peas.

[SrieMonora porsaNa. Fab.] Recorded in Norfolk by Stephens,
but probably in error, as it is a northern species.

5  CONIFERANA. Ratze. Near Norwich ; not common.

»»  PERLEPIDANA. Haw. Merton, Cawston; not common.

» INTERNANA. Gn. Norwich, Merton: among furze,
(Ulez: europeeus,) very local.

»  CoMPosANA. Fab. Norwich, Merton, Ranworth ; among
clover and trefoils.

55  REGIANA, Zell. Norwich, Merton, Holt, Cawston ;
among sycamore. Recorded by Stephens and
Wood.

»  ROSETICOLANA. Zell (cERMARANA, D.L.) Norwich,
Ringland, St. Faith’s ; among wild rose.

DicrorAMPHA POLITANA. W.V. Norwich, Seething, Merton,
Cringleford, St. Faith's ; locally abundant.

,»  BEQUANA. Hiib. Norwich, Merton ; very local.



60

DiCRORAMPHA PETIVERELLA. Linn. Abundant everywhere.

»  PLUMBANA.  Scop.  Norwich, Ringland; probably
abundant everywhere.

,»  PLUMBAGANA. Tr. Merton, Brandon ; local, but common.

»  SIMPLICIANA, Haw.  Norwich, Merton, St. Faith’s;
common among Artemesia vulgaris.

5  CONSORTANA., Steph. Merton ; scarce.

Prropes rHEDIELLA. Linn. Norwich, Merton; among haw-

thorn,

CatopTrIA ALBERSANA. Hiib. Merton ; not common.

»»  ULICETANA. lHaw. Abundant everywhere among furze.

»  JuLIANA. Curt. Norwich, Merton, Cawston, Horning ;
among oaks, not common.

y»  MICROGRAMMANA. Gn. Yarmouth Denes ; rare.

»»  HYPERICANA, Hiib, Norwich, Merton, St. Faith’s,
Ranworth ; probably everywhere among Hyperi-
cum.

»  CANA. Haw. (scoporiaNa, D.L) Norwich, Merton,

Brandon ; common among thistles.
scoroLIANA. Haw. (HOUENWARTHIANA, D.L.) Norwich,
Merton ; among Centaurea nigra.

»  FULVANA. Steph. Norwich ; among Centaureq scabiosa.
Doubtless also at Brandon, where it abounds
on the Suffolk side.  Probably in other locali-
ties, but overlooked.

»  EXPALLIDANA. Haw. Norwich, Yarmouth ; rare.

citraNa.  Hub.  Norwieh, Merton, Brandon ; very local.

Usually a coast species.

TrycHERIS MEDIANA. W.V. (AurANA, Fab.) Taken at Horning

by Mr. Eedle.

CHOREUTES SCINTILLULANA. Hiib. Norwich, Merton ; scarce.

XyYLoPoDA FABRICIANA. Linn. Abundant everywhere.

»»  PARIANA. Linn, Cawston (}) One specimen indoors at
Norwich, but I suspect that it emerged from
among leaves brought from Surrey.

LoBrsia RELIQUANA. Hiib. (pERMIXTANA, Hitb. Steph.) Merton,

St. Faith’s ; not common.

Evp®ciLia Nana, Haw. Merton, Costessey, Horsford; not

very common.

”
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AYRICAPTIANY. ¥ Nerwiek, Meron. Brandon, St
Faiv's; amoezzmazwon

MacTLieaNs. Haw., N:rwich : scarce.

axerevass. H-oi. «rzoeExzasa. Frol, Commen every-
waere, saTeri,v (L heaths

tpaya. G Memoz. Herrinz, Ranworth : scarce in
the fzms

GEYERIaxa. H.8. Brzrdail Ranworth ; rather common
in ti: fems. ameong Pedieulariz palustrie.

sorcLasa.  Z:i Memon, Rauworth, Horning ; in the
fens, stams,

BePIcoLs. Czr. Menan ; scarce.

pEGRETANA.  Me. I Norwich, Merton, Brandon. This
lovely speries was diseovered in Norfolk by
Lord Walsinsham, and named after him by
Mr. Me. Lachlan, in 1868 A notice of it
may be founl in the “ Entomologist's Annual,”
for 1869, p. 91, It has since been taken rather
freely at Norwich.

ciLiecLa.  Hib.  (RorrciLiasa, D.L)  Merton, St
Faith’s. All the specimens which are found
at St. Faith's boss, are much more irrorated
with dark scales than is the usual form of the
insect, and are also generally of very small size.
It is possible that they may belong to a dis-
tinct species, not yet characterized.

ANTHEMIDANA.  Curt.  Norwich, Merton, Brandon;
among Erigeron acre.

XANTHOSETIA Z®GANA. Linn. Of general occurrence.

”

HaMANA. Linn. Common everywhere.

CHarosis TesseraNA. W.V. Yarmouth, Merton, Brandon, Ring-

land ; common, but very local.

ARGYROLEPIA BAUMANNIANA. W.V. Said to have been taken at

”»

Ketteringham.

suB-BAUMANNIANA.  Wilk.  Norwich, Merton: very
local, but sometimes common in chalk
pits.
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ARGYROLEPIA BADIANA. Hiib. Merton, and probably Brandon, as it

occurs there on the Suffolk side ; not common.
»  CONICANA. Dbl Cawston, Ranworth ; scarce.
CooHYLIS SMEATHMANNIANA. Fab, Merton, Cawston ; scarce.
STRAMINEA. Haw. Norwich, Merton, Cawston, St.
Faith’s, Ranworth ; common in chalky places.

ArBELIA PRATANA. Hiib.  (osseaNa, Scop.) Horning; local
Recorded in Norfolk by Haworth, and at
Thetford Warren, by Curtis.

TorTrICODES HYEMANA. Hiib, Merton; in oak woods.

»

TINEINA.

LEuNATOPHILA PHRYGANELLA. Hiib. Norwich, Merton, Hor-
stead ; common.

DiurNea FageLra. W.V. Norwich, Merton, Sparham ; doubt-
less common everywhere.

EriGrAPHIA STEINRELLNERIANA. W.V. Norwich; not common.

TALEPORIA PSEUDO-BOMBYCELLA, Ochs. Merton, Rackheath, near
Norwich ; probably in all cak woods.

PsycHE BETULINA. Zell. (?) Ranworth, Horning.

ROBORICOLELLA. Br. Merton; probably everywhere.

The species of this group are so exceedingly
obscure aud difficult of identification, that I
am uncertain whether we have any more in the
county, and even whether these are correctly
named.

SoLeNoBIA TRIQUETRELLA. lliib. Brandon; the larvee (in trian-
gular cases) are abundant on old palings, but
all the specimens reared have been apterous
females.

XYSMATODGMA MELANELLA. Haw. Merton ; local.

OcCHSENHEIMERIA BIRDELLA. Curt. Merton.

,»  BISONTELLA. Lienig. Merton ; scarce.
SCARDIA CARPINETELLA. Gn.  (Parasiterra, Hiib.?) Merton,
Brandon, Horning ; among firs.
GRANELLA. Linn. Norwich, Merton, Wootton ; abun-
dant in granaries, its larva feeding in the grain
and sometimes doing much mischief.

”»

”

Y
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Soarp1A cLoAcELLA. Haw. Norwich, Merton, Wootton; prob-
ably common everywhere.

»  RURICOLELLA. Stn. Norwich, St. Faith’s, Wootton,

' Ranworth ; not scarce.

,»  ABRCELLA. Fab. Norwich, Merton, St. Faith’s Ran-
worth ; rather common.

TiNea iMeLLa. Hiib. Brandon; a very scarce and local species,
found where the fields are manured with furrier’s
refuse.

»  FERRUGINELLA. Hiib. Norwich, Brandon ; not common.

»  RUSTICELLA Hiib. Norwich, Merton ; common.

5  TAPETZELLA. Linn. Norwich, Merton, Yarmouth;
doubtless everywhere. A complete pest in
warehouses and dwellings, its larva devouring
the hair stuffing of saddles, chairs, and sofas,
and carpets, furs, and articles of wool and hair
generally.

»  MISELLA. Zell. Norwich ; very local.

»»  PELLIONELLA. Linn. Everywhere in houses; its larva
feeding in woollen cloth and furs.

»  FuscipUNcTELLA. Haw. Norwich, Lynn ; common.

»  PALLESCENTELLA. Stn. Norwich; in warehouses.

»  GANOMELLA. Tr. Norwich, Merton, Wootton, Ran-
worth ; common in woods.

»  BISELLIELLA. Humm. Norwich, Merton ; abundant. A
most destructive species, its larva feeding on
hair, fur, and feathers, and having a decided
taste for preserved birds and animals in
museums.

»  SEMIPULVELLA. Haw. Norwich, Merton ; not common.

LAMPRONIA QUADRIPUNCTA. Fab. Norwich ; scarce.

» LuzeLLA. Hiib. Merton ; not common.

»  PRELATELLA. W.V. Merton, Brooke, Ranworth ; among
wild strawberry.

»  RUBIELLA, Bjerk. Merton, Ranworth ; not common.
IxcumrvaRriA MascuLELLA. W.V. Norwich, Merton; probably
everywhere about hawthorn.

MICROPTERYX CALTHELLA. Linn. Merton.

»»  ARUNCELLA. Scop. Brooke woods ; rather common.
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MicropPTErYX SEPPELLA. Fab. Norwich, Merton ; on flowers
Veronicu chameadrys.
»»  MANSBUETELLA. Zell. Merton, Ranworth ; scarce.
»  THUNBERGELLA. Fab. Merton.
»  PURPURELLA. Steph. Merton ; among birch.
»  BEMIPURPURELLA. Steph. Merton ; among birch.
»y  UNIMACULELLA. Zell. Merton; among birch.
»y  BPARMANELLA. DBosc. Merton; among birch.
»  SUBPURPURELLA. Haw. Norwich, Merton, St. Faith'
abundant among oaks.
NEMOPHORA S8WAMMERDAMELLA. Linn. Norwich, Merton.
»  SCHWARZIELLA. Zell. Norwich, Merton, Castleacn
abundant.
»  METAXELLA. Hiib. Norwich, Merton, Ranworth ; cor
mon among alder in the fens.
ApELA PIBULELLA. W.V. Norwich, Merton; on flowers «
Veronica chamadrys.
»  DE-GEERELLA. Linn. Merton, Brooke; common in wood:
»»  VIRIDELLA. Linn. Norwich, Merton, Wootton, Barton
St. Faith’s ; common about oaks.
NenoTo1s 8caBloseLLA. Scop. Norwich ; among Scabinsa colun
baria, very local.

5,  MINMMELLA. Zell. Merton, Ranworth ; not common.
SwanMMERDANIA coMPTELLA. Hiib. Norwich, Merton, Wootton
common among blackthorn.

,»  casieLLa. Hiib. Norwich, Merton ; among blackthorr
»  GRISBOCAPITELLA. Stn. Norwich ; among birch.
,»  PYRELLA, Vill. Norwich, Merton, Wootton ; abundan
among hawthorn.
YroNouEUTA PLUMBELLA. W.V. Norwich, Surlingham, Merton
among Eu(mymun europeis.
»»  PADELLA. Linn. Norwich, Yarmouth, Merton; prob
ably abundant everywhere among hawthorn.
,»  CoGNATELLA. Hiib. Norwich, Surlingham, Merton
Hunstanton ; abundant among Euonymus.
»  EVONYMELLA. Linn. Sprowston, Merton ; among Prunu.
padus.
ANesycHiA FUNERELLA. Fab. Taken by Lord Walsingbam af
Brandon; a very local species.
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PraYs cURTISELLA. Don. Norwich, Merton ; among ash.
PLuTELLA XYLOSTELLA. Linn. Norwich, Merton; probably
) abundant everywhere among cruciferous plants.
»»  PORRECTELLA. Linn. Merton ; local.
CEROSTOMA SEQUELLA. Linn. Merton.
,»  WVITTELLA. Linn. Norwich, Merton ; among elm.
" RADIATELLA. Don. Common everywhere, recorded by
Paget under the name of variellus.
5,  COSTELLA. Fab. Merton.

YpsoLopHUS SYLVELLUS. Linn. Norwich, Merton, St. Faith’s;
among oak, not common.

5,  ALPELLUS. W.V. Merton ; among oak.

HARPIPTERYX SCABRELLA. Linn. Norwich, St. Faith’s; among
crab-apple.

’ NEMORELLA. Linn. Merton; among honeysuckle.
,»  HARPELLA. W.V. Generally common among honeysuckle.

Preroxia caupeLrA. Linn. Norwich; among Euonymus euro-
peeus ; scarce.

ORTHOTELIA SPARGANIELLA. Thunb. Norwich, Merton, Hun-
stanton, Ranworth, Horning ; very common in
the fens among Sparganium.

ExicostoMa LoBELLA. W.V. Norwich ; among sloe.

PriBALOCERA QUERCANA. Fab. Norwich, Merton, Hunstanton ;
among oak.

ExERETIA ALLISELLA. Stn. Mr. Stainton tells me that he be-
lieves that this very local species was taken on
the coast of Norfolk by the late Mr. Wm.
Wing. It feeds on Artemesia vulgaris.

DeprrEssaRIA cosTOsA. Haw. Norwich, Merton, Brandon ; com-

: mon among furze.

,,  LITURELLA. W.V. Norwich, Yarmouth, Merton ; among
Centaurea.

,»  UMBELLANA. Steph. Norwich, Merton, Wootton ; among
furze.

,»  AssiMILELLA. Tr. Merton, Brandon ; among broom.

,,  AToMELLA. W.V. Norwich, Yarmouth, Merton, Bran-
don ; among broom.

,»  ARENELLA. W.V. Norwich, Merton; common.

,»  PROPINQUELLA. Tr. Norwich, Merton, Ranworth.

F



66

DEPRESSARIA BUBPROPINQUEILA. Stn. Norwich, Merton.

”

”

”
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RHODOCHRELLA. H.S. Norwich, Merton ; scarce.
ALSTREMERIANA. Linn. Norwich, Merton, Ranwc
abundant among Contum maculatum.
vaceINELLA. Hiib. Norwich, Merton, Ranworth.
RYPERICELLA, Hiib. Merton; among Hypericum.
OONTERMINELLA., Zell. Norwich, Surlingham, Me
Ranworth ; common among sallows in the:
ANGELICELLA. Hiib. Merton, Surlingham, Ranwo
common among Angelica sylvestris in the 1
OCELLANA. Fab. Merton, Ranworth ; among sallow
YEATIANA, Fab. Merton, Brandon, Ranworth ; com:
in the fens,
APPLANA. Fab. Abundant everywhere.
CILIELLA. Stn, Merton, Ranworth ; not common.
GRANULOSELLA. Stn. Norwich, Merton, Brandon ; am
Anthriscus vulgaris; very local.
ALBIPUNCTELLA. Hiib. Norwich, Merton ; not comn
PULCHERRIMELLA. Stn. Norwich; among Bua:
Slexuosum ; scarce.
weIRELLA. Stn. Norwich, Merton, Brandon.
caZROPHYLLL Zell. Norwich, Merton ; common.
ULTIMELLA. Stn. Norwich, Ranworth; common
the fens.

BADIELLA.  Hiib, Norwich, Yarmouth, Cron
recorded by Haworth in Norfolk.
HERACLIANA. De Geer. Norwich, Yarmouth, Mer

Thetford.

PsoRricoPTERA GIBBOSELLA. Zell. Merton ; scarce.
GELECHIA CINEREA. Linn. Norwich, Merton ; not common.

”

RUFPESCENS, Haw. Norwich, Surlingham, Merton, ¥
worth ; common in the fens.

GERRONELLA. Zell. Norwich, Surlingham, Mer
Ranworth ; common in the fens.

vELocELLA. Fisch. Near Norwich, Yarmouth ; comn

ERICETELLA. Hiib. Norwich, Merton, St. Fait]
common on heaths.

MULINELLA. Fisch, Norwich, Merton ; common am
furze.
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GELECHLA PALUSTRELLA. Dougl. Ranworth, Horning ; rare.

”
”
”
”»
”

”

”

”

”

”

”»

”

”

”

”»

”

”

”»

”

SORORCULELLA., Hiib. Merton, Ranworth ; among sallow.

MuscoseLLA. Zell. Ranworth ; rare.

ALACELLA. Dup. Merton ; very rare.

pIrFINIS. Haw. Yarmouth, Merton, Brandon; common.

TERRELLA. W.V. Abundant everywhere.

DESERTELLA. Stn. Yarmouth, Brandon ; abundant on
coast sandhills, and also on the sands of the
“ Breck " district.

ACUMINATELLA. Stn. Norwich, Merton ; not common.

ARTEMESIELLA. Tr. Merton.

ARUNDINETELLA. Zell. Merton ; rare.

S8ENECTELLA. Zell. Norwich ; common in lanes.

MUNDELLA. Dougl. Yarmouth ; on the sands.

UMBROSELLA. Zell. Yarmouth ; on the sands.

AFFINIS. Haw. Norwich, Brandon ; common.

poMEsTICA. Haw. Norwich, Wootton ; common.

RHOMBELLA. Hiib. Norwich, among crab ; scarce.

PROXIMELLA. Hib. Norwich, Merton, Ranworth ; com-
mon among birch and alder.

NoTATELLA. Hiib. Norwich, Merton, Ranworth.

vuLeeLLA. Hiib. Norwich, Merton; common among
hawthorn.

LucuLELLA. Hiib. Merton ; among oak.

FUGITIVELLA. Zell. Norwich, Merton; not scarce.

DISTINCTELLA, Zell. Norwich, Yarmouth, Brandon ;
rather common on the coast and ‘ Breck”
sands,

MACULEA. Haw. Norwich ; not common.

TRICOLORELLA. Haw. Norwich ; among Stellaria holostea.

FRATERNELLA. Dougl. Merton, Brandon; its larva
feeding in shoots of Cerastium arvenase.

MACULIFERELLA. Mann. Norwich ; very local, but com-
mon among Cerastium semidecandrum.

MARMOREA. Haw. Yarmouth, Merton, Brandon; very
abundant on the coast, and also on the
“ Breck ” sands.

LEUCATELLA. Linn. Norwich ; rare.

MOUFFETELLA. W.V. 'Merton; among honeysuckle.

]
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GELFCHIA DODECELLA. Linn. Near Norwich, Merton, Brand:

common among fir trees.

»»  TENEBRELLA. Hiib. Norwich, Brandon, St. Faith’s.

»»  TENEBROSELLA. Zell. Norwich ; scarce.

5  LIGULELLA. Zell. Norwich, Merton, Brandon, F
worth ; among Lotus major in the fens.

” TENIOLELLA.  Tr.  Cringleford.

s»  ANTHYLLIDELLA. Hiib. Norwich, Merton ; common.

»»  ATRELLA. Haw. Surlingham, Ranworth; among Hy;
icum in the fens.

»»  SUFFUSELLA. Dougl. Ranworth ; rare.

»  CEREALELLA. Oliv. Norwich; rare.

»»  LATHYRL Stn. Merton ; among Lathyrus palustris.

,» GEMMELLA. Linn. Near Norwich, St. Faith’s;

common.
,»  NEVIFERELLA. Zell. Norwich, Merton ; common am
Chenopodium.

,,  HERMANNELLA. Fab. Wootton ; very local.
PICTELLA. Zell. Yarmouth, Brandon; common on
coast and on the “ Breck” sands.
»  SUBDECURTELLA. Stn.  Ranworth ; among ZLythr
salicaria ; rare.
»  ERICINELLA. Zell. Near Norwich, Merton, St. Faitlt
common on heaths.
,»  OSSEELLA. Stn. Norwich ; rare.

Parasta METZNERIELLA. Dougl. Merton.

CLroDORA CYTISELLA. Curt. Merton, Easton ; scarce,

CHELARIA CONSCRIPTELLA, Hiib. Merton.

ANARSIA SPARTIELLA. Schr. Norwich, Yarmouth, Merton, Riy
land ; among furze.

Norrris vERBascELLA. W.V. Norwich; common among ¥
bascum pulverulentum ; not known to occur
any other part of the united kingdom.

SoPHRONIA PARENTHESELLA. Linn.  Near Norwich, Mertc
Cringleford ; very local.

HARPELLA GEOFFRELLA. Linn. Norwich ; abundant.

Dasycera suLPHURELLA. Fab. Abundant everywhere.

(EcoraoRA MINUTELLA. Linn. Norwich; common. Record

. in Norfolk by Haworth.

”
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(ECOPHORA FLAVIMACULELLA. Stn. Merton, Ranworth ; among
Angelica sylvestris.

5  TRISIGNELLA. Zell Norwich ; not common.

»»  LUNARISB. Haw. Norwich, Cringleford ; scarce.

5  TINCTELLA, Tr. Norwich, Merton ; not common.

,»  Fusco-aAURELLA. Haw. Merton.

FLAVIFRONTELLA. Hiib. Norwich; very local.

»  FuscesceNs. Haw. Norwich, Merton, St. Faith's;
common.

PSEUDO-SPRETELLA.  Stn.  Abundant everywhere in
houses, its larva feeding on all sorts of dried
animal and vegetable substances.

ENDROSIS FENESTRELLA. Scop. Abundant everywhere in houses.

Recorded by Paget as sarcitella.

BuraLs 6ranDipENNIS. Haw.  Norwich, Horning; common

among furze.

5  INCONGRUELLA. Stn. Horsford ; on heaths.

PANCALIA LEUWENHOCKELLA. Linn. Merton ; scarce.

AcCROLEPIA AUTUMNITELLA. Curt. Merton, Ranworth; among

’ Solanum dulcamara.

GLYPHIPTERYX FUSCOVIRIDELLA. Haw. Norwich, Merton, Woot-

ton, St. Faith's ; abundant.

»»  THRABONELLA. Scop.  Norwich, Merton, Brandon;

abundant among rushes.

s  CLADIELLA., Stn. Norwich, Merton, Brandon, Ranworth,
Barton Turf; common among rushes.  Proba-
bly a variety of the preceding, but found only
in the fens.

EQUITELLA. Scop. Norwich; common among Sedum
acre.

S8CHENICOLELLA. Boyd.  Merton, Ranworth, Barton
Turf; common in the fens, but not known to
occur elsewhere, except at the Land’s End,
Cornwall.

5  FISCHERIELLA. Zell. Norwich, Merton ; common.

AoaMiA DENTELLA, Stn:  Norwich, Easton; local, but not

scarce.

PERITTIA OBSCURIPUNCTELLA. Stn. Merton.

TiNaGMA SERICEELLA. Haw., Merton.

”»
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TinaeMa RESPLENDELLA. Dougl. Merton, Ranworth ; scarce.
DoucLASIA OONEROSTOMELLA., Stn. Merton, Brandon; am

Echium vulgare, very local.

ARGYRESTHIA EPHIPPELLA. Fab. Merton ; local.

”

”

”»

”»

”»

NITIDELLA. Fab. Abundant among hawthorn ewv

where.
SEMITESTACELLA.  Curt.  Norwich, Ketteringha
among beech.

ALBBTRIA. Haw. Norwich ; among blackthorn.

0ONJUGELLA.  Zell.  Costessey, St. Faith’s; am:
mountain ash.

sEMIFUscA. Haw. Norwich, St. Faith’s; comn
among hawthorn.

uENDicA, Haw. Norwich, Merton; common amc
blackthorn.

GLAUCINELLA. Zell. Merton, Ringland ; among oak.

RETINELLA. Zell. Merton, Brooke, Costessey ; amc
birch.

DILECTELLA. Zell. Merton ; among juniper.

CURVELLA. Linn. Norwich ; among apple.

PYGMEELLA. Hiib. Ranworth, Horning; abundi
among sallow. ’

GEDARTELLA. Linn. Norwich, Brooke, Merton ; amc
alder and birch.

BROCKKELLA. Hiib. Merton, Yarmouth, Costesse
among alder. Apparently recorded by Pay
under the name of I. w-ella.

ARCEUTHINA, Zell. Norwich, Merton ; among fir.

PRECOCELLA. Zell. (1) Norwich, once. I am not ho
ever satisfied about this species.  If correct,
probably had been introduced in juniper ir
a garden.

CepEsTIS FARINATELLA. Zell. Norwich, Merton ; among fir.
OONEROSTOMA PINARIELLA. Zell. Merton, Brandon, St. Faith'

among fir trees.

ZEILERIA INSIGNIPRENNELLA. Stn. Merton; local.
GRACILARIA SWEDERELLA. Thunb. Norwich, Merton ; among oa

”

STIGMATELLA.  Fab.  Norwich, Merton, Ranwort}
among poplar and sallow.
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GRACILARIA HEMIDACTYLELLA. Hiib. Merton.
,, ELONGELLA. Linn. Merton, Ranworth ; among alder.
,,  TRINGIPENNELLA., Zell.  Norwich, Merton; among
Plantago lanceolata.
SYRINGELLA. Fab. Common everywhere among lilac.
,»,  omissELLA. Dougl. Norwich ; among Arfemesia vulgaris.
,»  AUROGUTTELLA. Steph. Merton, Ranworth; among
Hypericum quadrangulum.
CoORISCIUM BRONGNIARDELLUM. Fab. Norwich, Merton.
»»  CUCULIPENNELLUM. Hiib. Merton ; among privet.
,,  OITRINELLUM, Fisch. Merton, Sandringham.
ORNIX AVELLANELLA. Stn. Norwich, Merton ; among hazel.
ANGLICELLA. Stn. Abundant everywhere among haw-
N thorn. .
BETULE. Stn. Norwich ; among birch.
TORQUILLELLA. Stn. Norwich, Merton ; among sloe.
,, GUTTBA. Haw. Norwich; common among apple.
CoLeoPHORA ALOYONIPENNBLLA. Koll. Norwich, Merton ; among
Centaurea nigra.
LIXELLA. Zell. Merton ; scarce.
,,  ALBICOSTA. Haw. Norwich; among furze.
,»  ANATIPENNELLA. Hiib. Merton, St. Faith’s.
PALLIATELLA. Zell. Ranworth.
1BIPENNELLA. Heyd. Merton, Ranworth.
CURRUCIPENNELLA. Fisch. Ranworth ; among sallow.
»  NIVEICOSTBLLA. Fisch. Merton.
5  DISCORDELLA. Zell. Norwich, Merton, Brandon, Ran-
worth ; among Lotus major.
»  GENISTE. Stn. Merton, St. Faith’s; among Genista
anglica.
»  BATURATELLA. Stn. Merton; among broom.
»» ~ ONOSMELLA. Zell. Norwich, Merton, Brandon ; among
Echium vulgare.
,»  INFLATE. Stn. Merton; among Silena inflata.
»»  THERINELLA. Stn. Norwich; among thistles.
»s  TROGLODYTELLA. Stn. Norwich, Merton, Ranworth;
common among Eupatorium cannabinum.
“  grAMINICOLELLA. Heine. Ranworth; among Lycknis
Hos-cuculi,

”

”

”

”

”

”
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CoLEOPHORA LINEOLEA. Stn. Norwich, Merton; larva common

on Ballota nigra.

MURINIPENNELLA.  Fisch. Norwich, Merton; among
Luzula sylvaticu.

CESPITITIELLA. Zell. Generally common among rushes,

ANNULATELLA. Teng. (TENGSTROMELLA, D.L.) Norwich,
Merton, Brandon, St. Faith's ; common among
Chenopodium.

SALINELLA. Stn. A larva on Suleola kali, brought by
Mr. Bircham from Hunstanton, appears to
belong to this species.

APICELLA.  Stn.  (cacumiNarerna, ID.L)  Norwich,
Merton, Ranworth ; in marshes ; not common.

ARGENTULA. Zell. Norwich, Merton; common among
Achillea millefolium.

ARTEMESIELLA. Scott. Norwich ; not common.

JuNcicoLELLA. Stn.  St. Faith’s ; among heath.

varicELLA. Hiib. Norwich, Merton ; common among
larch.

ALBITARSELLA. Zell. Norwich; among Glechoma he-
derucea. -

NI1GRICELLA. Steph. Norwich; abundant among haw-
thorn.

FUSCEDINELLA. Zell.  Norwich, Merton, Ranworth ;
common.

GRYPHIPENNELLA. Bouché. Merton ; among rose.

VIMINETELLA. Zell. Merton, Ranworth ; among sallow,

SOLITARIELLA.  Zell. ~ Norwich; among Stellaria
holostea.

LUTIPENNELLA.  Zell.  Norwich, Merton, St. Faith's;
common among oak.

BADIPENNELLA. Fisch. Norwich, Merton, St. Faith's;
among hawthorn.

LIMOSIPENNELLA. Fisch. Norwich ; not common.

CHALCOGRAMMELLA.  Zell.  Merton, Brandon; among
Cerastium arvense ; scarce.

COSMOPTERYX ORICHALCEA. Stn, Merton, Ranworth, Barton

1

Turf; in the fens; scarce.
LIENIGIELLA. Zell. Ranworth ; among reed ; scarce.
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BATRACHEDRA PREANGUSTA. Haw. Norwich, Merton, Ranworth ;
among poplar and sallow.

,  PINICOLELLA. Zell. Near Norwich, Brandon, St. Faith’s ;
among Scotch fir ; not rare.

O1NopHILA V-FLAVA. Haw. Norwich, Merton; in beer cellars,
larva feeding on fungi.

CHAULIODUS ILLIGERELLUS. Hiib. Brundall, Merton, Ranworth ;
common in the fens.

,,  CHEROPHYLLELLUS. Goed. Norwich, Merton; not common.

LAVERNA PROPINQUELLA. Stn. Norwich, Surlingham ; in fens.

,»  EPILOBIELLA. Schr. Norwich, Merton, Wroxham, Ran-
worth ; common among Epilobium hirsutum.

,»  OCHRACEELLA. OCurt. Merton ; among Epilobium.

,,  PHRAGMITELLA. Bent. Brundall, Merton, Horning,
Ranworth ; probably everywhere among Typha
lutifolia, in the heads of which the larva feeds.

»  DECORELLA. Steph. Merton.

,,  SUBBISTRIGELLA. Haw. Merton.

»  ATRA. Haw. (RELLERELLA, Dup. D.L.) Norwich, Mer-
ton ; common among hawthorn.

,»  RHAMNIELLA. Zell. Ranworth ; among Rhamnus.
CHRYSOCLISTA FLAVICAPUT. Haw. Norwich, Brandon, Merton ;
common among hawthorn.

AsYcHENA MODESTELLA. Dup. Norwich ; among Stellaria holostea.

CHRYS0CORYS FESTALIELLA. Hiib. Merton, Ketteringham ; among
bramble ; not common.

ANTISPILA PFEIFFERELLA. Fab. DMerton; among Cornus san-
guinea.

STEPHENSIA BRUNNICHELLA. Linn. Norwich; in chalk pits,
among Clinopodium vulgare.

EvLacHISTA GLEICHENELLA. Fab. Merton, Ranworth.

»  MagNIFiceLLA, Tengs. Merton.

,,  ALBIFRONTELLA. Hiib. Norwich, Brundall, Merton;
common.

,,  ATRICOMELLA. Stn. Norwich.

’ LUTICOMELLA. Zell. Norwich ; common.

,  PoE Dougl. Merton; among Poa aquatica.

,,  KILMUNELLA. Stn. Norwich, St. Faith’s, Ranworth ;
among coarse grass in marshes.
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ELACHISTA CINEREOPUNCTELLA. Merton.

”»

”

”

”»”

”

”

”»

GREGSONL. Stn. Merton.

NIGRELLA. Hiib. Norwich, Merton ; common.

SUBNIGRELLA. Dougl. Merton.

oBSCURELLA. Stn. Norwich.

cerussELLA. Hiib. Norwich, Brundall, Merton, Bran-
don, Ranworth ; common among reeds.

RHYNCHOSPORELLA. Stn. Merton.

pALUDUM. Frey. Surlingham, Ranworth ; among Carer
in the fens. Described by Mr. Stainton under
the name of caricis in the * Entomologists’
Annual,” for 1859, from specimens obtained at
Ranworth.

BIATOMELLA. Stn. Yarmouth, Merton.

TrRIAToMEA, Haw. Norwich, Plumstead, Merton ; com-
mon in chalk pits.

RUFOCINEREA. Haw. Norwich, Merton ; probably abun-
dant everywhere among grass.

CYGNIPENNELLA. Hiib. Norwich, Merton ; common.

TiscHERIA coMPLANELLA. Hiib. Norwich, Merton, St. Faith's;

”»

among oak.
MARGINEA. Haw. (EMYELLA, Dup. D.L.) Norwich, Mer-
ton ; common among bramble.

LirHOCOLLETIS HORTELLA. Fab. Merton ; very local

”

”

”

”

”

QUINQUEGUTTELLA. Stn. Merton, Ranworth ; among
dwarf sallow.

IRRADIELLA. Scott. Merton ; among oak.

LAUTELLA. Zell. Norwich, Merton, Horstead ; among oak.

POMIFOLIELLA. Zell. Norwich, Merton ; doubtless every-
where among hawthorn and apple.

corYLl. Nicelli. Norwich, Merton, Horstead ; among
hazel.

sPINICOLELLA. Zell. Horstead ; among blackthorn.

FAGINELLA. Mann. Norwich, Merton ; common among
beech.

SALICICOLELLA.  Sircom. Merton, Ranworth; among
sallow.

CARPINICOLELLA. Stn. Merton, Horstead ; among horn-
beam ; local.
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LiTHOCOLLETIS ULMIFOLIELLA. Hiib. Merton; among birch.
,,  SPINOLELLA. Dup. Merton.
” QUERCIFOLIELLA. Fisch. Norwich, Merton ; doubtless
common everywhere among oak.
,»  MESSANIELLA. Zell. Merton, Lynn, Holkham ; common
among evergreen oak.
,,  CORYLIFOLIELLA. Haw. Norwich, Merton; common
among hawthorn.
,,  VIMINIELLA. Sircom. Merton ; among sallow.
,,  BCOPARIELLA. Fisch. Merton, St. Faith’s; among broom.
,»  ULICICOLELLA. Vaughan. Norwich; common among
furze. .
,»  ALNIFOLIELLA. Hiib. Norwich, Merton, St. Faith's,
Ranworth ; common among alder.
,,  HEEGERIELLA. Zell. Merton; among oak.
,,  CRAMERELLA. Fab. Norwich, Merton; probably com-
mon everywhere among oak.
,,  SYLVELLA., Haw. (ACERIFOLIELLA, Zell. D.L.) Norwich,
Merton ; among maple.
»  PROLICHIELLA. Zell. Merton ; among alder.
,»  NiceLui. Zell. Merton, Horstead ; among hazel.
,  STETTINENSIS. Nicelli. Merton, Ranworth; among alder.
,  SCHREBERELLA. Fab. Norwich, Merton; among elm.
,»  TRISTRIGELLA. Haw. Merton; among elm.
,,  TRIFAscieLLA. Haw. Norwich, Merton, Ringland;
among honeysuckle.
LYONETIA CLERCKELLA. Linn. Norwich, Merton, St. Faith’s.
PayLrocNisTis SUFFUSELLA. Zell. Norwich ; among poplar.
,  BALIGNA. Zell. Merton; among sallow.
CrmiosToMA SPARTIFOLIELLA. Hiib. Norwich, Merton, Great
Plumstead, St. Faith's ; among broom. ’
,,  LABURNELLA. Heyd. Norwich, Merton; among labur-
num.
,,  BcITELLA. Zell. Norwich, Merton ; among hawthorn.
,»  LOTELLA. Stn. Merton; among Lotus major.
OprosTEGA SALACIELLA. Tr. Norwich, Merton, Brandon ; scarce.
,»  RELIQUELLA., Zell. Merton; rare. Recorded in Ent.
Ann, 1868. Possibly only a variety of
salaciella.
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OprosTEGA AURITELLA. Hiib. Ranworth fen ; rare.
»  CREPUSCULELLA. Fisch. Surlingham, Merton, Ranworth ;
common in the fens.
BuccuraTrIx AURIMACULELLA. Stn. Norwich ; common among
Chrysanthemum leucanthemum.
»»  CIDARELLA. Fisch. Merton, Ranworth ; among alder.
»  ULMELLA. Mann. Norwich, Merton ; among oak.
»  CRATEGIFOLIELLA. Dup. Norwich, St. Faith’s; com-
mon about hawthorn hedges.
sy  MARITIMA. Stn. Yarmouth ; among Aster ¢ripolium.
»  BOYERELLA. Dup. Norwich; among elm.
5  PRANGULELLA. Gn. Ranworth; common among Rhamnus.
»  CRISTATELLA. Fisch. Norwich, Merton ; among yarrow.
NepricuLa ATRICAPITELLA. Haw. Norwich ; among oak.
»  RUFICAPITELLA. Haw. Norwich; among oak.
5,  PYGMEELLA. Haw. Norwich; among hawthorn.
s  OXYACANTHELLA. Stn. Merton.
»»  BEPTEMBRELLA. Stn. Merton ; among Hypericum.
» sUBBIMACULELLA. Haw. Norwich, Merton ; among oak,
»»  FLOBLACTELLA. Haw. Merton, Horstead ; among hazel.
saLicis. Stn. Ranworth ; among sallow.
,»  MICROTHERIELLA. Wing. Horstead ; among hazel.
,»  IGNOBILELLA. Stn. Norwich; among hawthorn.
MALELLA. Stn. Norwich ; among wild apple.
,»  ATRIcoLLIS. Stn. Norwich.
ALNETELLA. Stn. Merton ; among alder.

,»  AURELLA. Fab. Norwich, Merton ; among bramble.
TRIFUROULA IMMUNDELLA. Zell. Norwich, Merton ; among broom.
,»  PULVEROBELLA. Stn. Norwich; among wild apple.
BOHEMANNIA QUADRIMACULELLA. Bohem. Kanworth; among

’ alder; local and scarce.

PTEROPHORINA.

Pratypriia BERTRAMI  Ross.  Norwich, Merton, Thetford,
Cawston ; among yarrow.
,»  OCHRODACTYLA. Hiib. Horning ; among tansy.
1sopAcTYLUS. Zell. Norwich ; among Senccio aquaticus,
in marshes.

”

8"
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PLATYPTILIA TRIGONODACTYLUS. Haw. Cawston.

AMBLYPTILIA ACANTHODACTYLA. Hiib. Norwich, Aldeby, Caw-
ston, Cromer, St. Faith’s; on heaths.

OxvyeriLus TEUCRIL. Greening. Near Norwich ; among Teucrium
scorodonia. This appears to me to be the
species noticed by Haworth, Stevens, and
Donovan, in Norfolk, under the name of di-
dactyla, and also recorded at Yarmouth by
Paget, under the same name.

»  L&TUS. Zell. Merton, Thetford, and probably at Bran-
don, where it occurs on the Suffolk side of the
river. It appears, in this country, to be con-
fined to the ¢ Breck-sand” district, where it
was discovered by Lord Walsingham, in July,
1868.

. MIMESEOPTILUS BIPUNCTIDACTYLUS. Haw. Norwich, Merton,
Cawston, Ranworth ; among Scaliosa succisa.

»  PLAGIODACTYLUS. Fisch. Norwich, Merton; common
among Scabiosa columbaria.

»  LOEWIL Zell. (zopHODACTYLUS, Dup.) Near Norwich,
Merton ; among Erythrea centaurium.

,»  Fuscus. Retz. (pTERODACTYLUS, Linn.) Norwich, Mer-
ton, Cawston, St. Faith’s; common among
Veronica chameedrys.

(EpEMATOPHORUS LITHODACTYLUS. Tr.  Hunstanton; among
Inula dysenterica.

PTEROPHORUS PTERODACTYLUS. Hiib.  (MowopactYnus, Linn.)
Norwich, Merton, Thetford, Cawston ; common
among convolvolus.

LeropriLus LIENIGIANUS. Zell. Norwich, Ringland, Horning ;
among Artemesia vulgaris. .

y»  TEPHRADACTYLUS. Hiib. Recorded at Beachamwell by
Stephens, but not since observed. Possibly a
mistake.

»  MICRODACTYLUS. Hiib.  Merton, Ranworth; among
Eupatorium cannabinum.

»  BRACHYDACTYLUS. Tr. The only recorded occurrence of
this species in Great Britain was in Norfolk,
where it is said to have been taken by a Mr.
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Farr thirty years ago. He removed to London
about 1844, and is since deceased, and I have
no idea what has become of his insects, nor of
the locality in which this species was captured.
No recent examples are known.

AcrpTiLia gavacropacryra. Hiib.  Norwich, Sparham; among
burdock.

s  PENTADACTYLA. Linn. Generally abundant among

Convolvulus sepium and arvensis.

ALUCITINA.

Avvucita porypacryra. Hiib. Norwich, Merton, Lynn, Cromer,
Sparham, Cawston ; among honeysuckle.

A glance at the foregoing list will make it very evident that,
while the larger and more conspicuous species have been pretty
carefully worked up, and their localities recorded, the smaller have
been much neglected—indeed, I have but two or three lists in
which they are included. = Consequently there is every reason to
suppose that at some future time there may be considerable addi-
tions to be made, particularly in the groups of the Tortrices and
Tinee.

An analysis of the list shows that of the Butterflies we have in
the county forty-eight species, nearly four-fifths of the entire
British list ; of the Nocturni (Sphinges and Bombyces of Linné)
seventy-four species, or about five-eighths ; and of the Geometrsa,
one hundred and ninety, or exactly two-thirds. The same propor-
tion, or nearly, holds good in the other large group of Macro-
Lepidoptera, the Noctue, of which we have two hundred and
twenty species ; while of the Drepanule our five species constitute
five-sixths, and of the Pseudo-Bombyces our nineteen species equal
five-sevenths. Of the Deltoides we have nine species, about three-
fifths ; of the Pyralides forty-four species, only five-eighths ; and
of the Crambites fifty-four species, little more than the same pro-
portion ; while of the Aventis we possess the single European
representative. Of the Tortrices, however, we have but two
hundred species, not two-thirds; and of the Tineina only three
hundred and sixty species, very little more than one-half; while
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our twenty species of Pterophorina constitute about four-sevenths
of the British list. When the woods of the west and north of
Norfolk, and its extensive coast line have been carefully worked, I
suspect that these proportions will be somewhat altered.

Of species apparently confined solely to this county, as far as
the British Islands are concerned, we have six, four of which—
Lithosia muscerda, Nonagria brevilinea, Crambus paludellus, and
Sericoris doubledayana, are confined to the fens, one, Crambus
fascelinellus, inhabits the sandy denes at Yarmouth; and one,
Nothris verbascella, is attached to the very local Mullein, Verbas-
cum pulverulentum, which grows so abundantly round Norwich.

While the Norfolk fens produce geveral species which do not
appear to occur in those of Cambridgeshire, the latter are favoured
with the presence of a number of which I can find no reliable
record in Norfolk. Conspicuous among these are Phragmatcecia
arundinis, Hypercompa dominula, Orgyia ccenosa, Noctua
subrosea, Pionea margaritalis, Nascia cilialis, Dictyopteryx
lorquiniana (uliginosana,) and Argyrolepia schrebersiana. As
the speedy extinction of most of these species in the Cambridge
fens is a matter of probability amounting almost to certainty, it
would be of great service to Entomology that they should,
if possible, be transplanted into the fens of Norfolk, where they
would have room to increase and multiply. This has been
attempted, in the case of the two first-named species, during the
last year, but probably not to a sufficient extent to ensure their
permanent establishment. Although these few are absent, an
inspection of the list will show that the fens contribute a very
large proportion of our most local and interesting species.

The chalk districts round Norwich produce some uncommon
and little known species, such as Homceosoma nebulella, Argyro-
lepia subbaumanniana, Eupcecilia degreyana, Stephensia brunnich-
ella, and others ; and the sandhills of the coast are favoured by the
presence of such rarities as Agrotis ripse, Nyctegretes achatinella
and Eupcecilia pallidana, while many of the commoner coast sand-
hill species are found also on the singular stretch of postglacial
sea-sands at Thetford, Brandon, and their neighbourhood. This
district also appears to form the head-quarters of a number of
species so excessively local in their distribution, that they were
formerly considered to be among the rarest of our British insects.
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Of these Lithostege griseata, Acidalia rubricata, Agrophila
sulphuralis, Tines imella, and Gelechia vilella, are more particularly
noticeable, with the pretty little ““ Plume,” Oxyptilus ltus, which
appears to be entirely confined to this part of Norfolk and Suffolk.

In conclusion I may mention, that the peculiar nature of the
geological formation and physical features of the county has the
effect of causing very many species to be confined to exceedingly
restricted localities, but that the climate is evidently favourable to
their increase, since in these favoured spots they often occur in
great abundance. To this peculiarity of the county local Entomo-
logists may look as a reason for expecting to find- many species
whicli have not been noticed® and I sincerely hope, that the publi-
cation of this list may be the means of stirring them up to increase
it far beyond the twelve hundred and forty species of which it at
present consists. '

THE END.

FLETCHER AND 80N, PRINTERS, CASTLE WORKS, NORWICH.
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